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THE INFLUENCE 


OF SUBMARINE GABLES 


UPON MILITARY AND NAVAL SUPREMACY 


By Grorce ©. Squrer, Carr. Signar Corps, U, 5-4. 


SALE accidental non-delivery of two 
cable messages from the Minister 


EL oof Marine (Bermejo) to the Com- 
mander-in-Chief of the Spanish Sqwad- 
ron (Cervera) at Martinique, undoubt- 
edly largely changed the whole history of 
the Spanish-American War. 

One of these telegram informed him 
of coal supply near at hand, and the other 
granted him permission to retum at once, 
with his squadron, to Spain, 

Admiral Cervera’s firm stand against 
the despatch of the Spanish squadron 
from the coast of Spain to West Indian 
waters is heroically and almost pathet- 
cally shown in the recent publication, by 
permission of the Queen Regent, of the 
official despatches, At Cape Verde, and 
lefore and after, by cable and by. letter, 
he points out the unpreparedness of his 
squadron, and predicts its certain de- 
struction if it proceeds, Knowing his 
strong views, it probable that he would 
have lost no time im coaling and starting 
hack to Spain. 

With Cervera’s squadron returned to 
Spain there would have been no Sanhaco 
campaign, the Flying Squadron would 


probahly haye been sent to the coast of 
Spain, atl the land operations in Cuba 
directed agamst Kayann. 

Cervern’s fient not climinated, who can 
say how long Spain may not have been 
able to resist, and what 2dditional blood 
and treasure the strugple may have onst 
the United States. 

The story of the Spanish-American 
War is largely a story of “coal and 
ceables;” That war for the first time 
demonstrated the dominating influence 
of submarine cable communications in 
the conduct of a naval war. As a result 
of it the principal maritime powers, with 
colonial possessions, are each at present 
caborating ther “cable policy,” and 
have awalened to a realization of the 
fact that reliable submarine commtnica- 
tions tinder exclusive control] are not-only 
absolutely necessary, but exercise a dom- 
inating influence upon the control of the 
seas, Whether in commercial stratepy or 
in military and naval strategy. 

A modern war between two naval pow- 
ers has reduced itself largely to a war 
of “coal and cables.” 

At present the submarine telegraph is 
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‘@ powerful instrament of wir, more 
powertul, wvleed, than battleships and 
criisers, since by ite wonderful and m- 
stantancous communications of thought, 


it brings distant countries. and colonies. 


together in sympathy, whirh is the only 
trie and permanent: tic. 


ELECTRICITY, THE IDEAL MEANS OF 
TRANSMITTING INTELLIGENCE 


The triumphs of scence in the last half 


century have been nowhere more exem- 
Agnes than in the enormous strides male 
i the factlity of transmitting intelligence. 
The mails, the telegraph, and the tele- 
‘phone are civilizing the world. Perfect 
as is the mail system of to-day, a mont- 
Ment to ofgamzation, yet its swiitest 
meseenger—steam—i so far outstripped, 
either on land or sea, by the practically 
instantaneous electric current, that the 
tendency, year by year, is to put more of 
the world's business “upon the wire.” 
Time has an international money vahie 
in trade,-and a paramount strategic value 
in war. The fastest mail express, or the 
swiftest ocean ship, are as aight oom- 
pared with the velocity of- the electrical 
impulse which practically annihilates any 
terrestrial dimension. As the distance 
increases, electricity surpasses steam in a 
continuously inctessing ratio, A mes- 
sage t¢ to be sent half way around the 
earth; the minutes required by the tele- 
graph run inte weeks-and months hy the 
slow process of the mails. Steam time 
is directly a function of the distaner to 
he traversed, and from the nature of 
things i twice as long for two miles 
ae for one. Tf, then, the cable saves 
ix days between Europe and America, 
it will sive more than twice this tine 
between America and the East. and i, 
from this pot of view, comvespondmely 
important and tecesdary., Since electric- 
ity =9 far ovtstrips any other known 
vehicle for transmitting intelligence, it 
mist eventually carry all the most tm- 
portant of the world's information, 


arian de ate been adlefined as “the sci- 
ence of combining and employing the 
means which the ditterent branthen at the 
art of war afford, for the purpose of 
forming projects of operutions ond of 
directing great military or naval move 
rhents; the art of moving troops or ships 
so as to be enabled either to dispense 
with a battle or to deliver one with the 
rreatest ailvaniage and with the most 
ecisive results. 

[tis beliewed that the more the foun- 
dations of sitceessful strateyy are ana- 
Ivzed, both as the science of conceiving 
military plans and as an art of executing 
the same, the more it will become clear 
that the strategist who is possessed of the 
most efficient and reliable means of ob- 
Hn and communicating information, 
both of the enemy and his: own forces, 
will have a paramount and insuperable 
advantage 

Maritime nation tire at pitesent be- 
ginning to realize that it is nor ships antl 
coaling stations alone which measure 
Maritime streneth, but also refiahle and 
citiciont means of iirecting, concentrat- 
ing, supplying, or withdrawing those 
ships tipon the great chess-hoard of tie 
atin. 

As oa means of communication over 
gteal disianges at sea nothing compares, 
at the present stute of practical acience, 
with the submarine cable, The nation 
with exclusively controlled | submarine 
communications, nat possessed by an ad- 
verzary, has an orgamed service of sur- 
velllonce which its not only important 
during octtal war, bot which) may and 
wil prove a powerful weapon in the 





diplomatic and preparatory conflict which 


always precedes. declaration of war, 
and these comnninications are a means 
of securing a first rea! victory, even he 
fore war has been formally declared, 

_ Tt tay be said, therefore, fat fhe cery 
foundation of sarccysful naval strdteey 
w chcent and erclusioely controlied 
commumecations, and the lack of them 
Wore seriour thin taferion shipy. 








Tue Ineuvence or Suamarine Castes 


THE IMPERIAL CABLE SYSTEM OF 
GREAT BRITAIN. 

As soon as the possibility of couumuni- 
cating at long distance, by means of sub- 
manne cables, was practically demon- 
strate], England saw what commercial 
arta politic preponderance the creation 
of a great network of cables, resting 
itiiler her control, eore rive her: ‘With= 
out letting herself be discouraged by 
heavy losses in the bee g, with a 
peservetsncs worthy of admiration, she 

succeeded in creating and developing, 
methodically and without delay, a net- 
work of submarine telegraphic cables, 
which to-day encircles a large part of the 
— world, 

The Engiish cables, up to ae eee 
have been laid sticinad lly b pe 
companies, but Article 7 of palin 
tims which govern therm provides that 
all official des espace shall have preee- 
‘dente over others; Article 3, that the 
companies can have no foreigners among 
their employees, nor can the wires pass 
inte a foreign offiee, nor under the cor- 
trol of a foreign govermment; and Arti- 
cle ©, that in case of war the government 
‘can occupy the different stations -and 
place ite own employees therein. 

During the past nwo years, however, 
there has been a great national protest 
in England anid the colonies against the 
exorhitant tates imposed by the monopaly 
of the private cable corporations, until 
the principle of absolute state ownership 
has come to be o csmtrolling one “in 
wae futtire cable policy, 

land's sen-power is not alone 
ceased by the number, character, and 
tonmige of ber war-ships. It is im- 
thensely increased by the system of ex- 
elusively controlled sibmarine cable net- 
work, which at present forms four-filthe 
ef all the cables in the world, woven like 


‘a spider's web to include all her prin~ 


‘cipal colonies, fortified ports, and coaling 
etal iis. 


Submarine cable communication Is: 


scarcely. fifty ‘years old, vet the Hritish 
Empire is already bound together in One 
vast intelligence, tratistiission system, 
with London as its centre. Nothing im- 
portant can happen im any quarter of the 
globe which does not find its way to this 
great world’s news exchonge—London, 
And this system is and has heen a prin- 
cipal element of her strength and has 
largely thade possible a government ina 
cluding subjects naturally wilely differ- 
ing it er, habits, and melee of 
thotight. 

This great cable system is: the more 
important since no other country hus such 
a system, and this fact has placed in the 
hands of the British Empire a powerful 
means of real dominion over the rest of 
the work? Nor is England satisfied with 
her presenit extensive telegraph system of 
world control: she hns ity projection for 
the very near future an extension of this 
system, which will be nothing less than 
a British Imperial telegraph system en- 
circling the entire globe. 

[It was carly discovered by every coun- 
tty in Europe that so efficient and yalis- 
able a servant to trade and commerce, 
so important an aid to the state itself as 
the telegraph, should become a national 
ogi Great Britain, France, Aus 

tria, Prussm, ucssia, Saritinta: lialy, 
Saath, Portugal, aid Belgium, each 
established a state telegraph system. 
Thirty years ayo the Enptish telesraph 
lings were trinsferred to the state, anil 
experience has shown that this Kas heen 
ene with milvantage to the stite ttself 
and to the benefit of the public. Ar the 
present moment the British Empire is ad- 
vancing rapidly to the accomplishment of 
a state controlled cable system. Imperial 

Hy-postage haying been recently real- 
wed throughout the Dritish Empire, the 
next great step in imperial development 
ilong this line is to connect the -state- 





owned land telegraph ebeute oF the 


Empire by a state-owned and controlled 
svstem of submarine cables. 
An essential and necessary condition 
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which has enided im nie concephan and 
realization EY thin call pier yi weet 
that none of the Fines sk 
soil. SS unporunt tet fron fae were 
ciple in the pr British-Pacifte cable 
that we-find Great Britain, for are years 
past, anxiously negotiating sove- 
reignity over an insignificant island im the 
Hawatian group vipon which to land her 

| cable to Austrafasia ; and, failing 
in this, we find her bolilly ready to lay a 
single span of cable of over 3,500 nautical 
miles in Jengeth from Vancouver to Fan- 
ting Island, for the cole in 
that the coble ehnall touch only soil ex- 
clusively owned and controlled by Great 
Britain. This principle will be bought in 
thite cast at the price of betray 
placing atra disadvantage ritish cable 
trafic in the Pacific; since, as will be 
painted out later, the United States, by 
the annexation of the Hawanan islands, 
can reach the East across the mid-Pacitic 
by cables having no single span Jonger 
than the present Atlantic saad anil bi 
adhere to the same principle of landin 
only on territory belonging to the Unter 
States. 

BRITISH-PACIFIC CABLE. 

England at present has direct tele 
graphic connection with Vancouver with 
wires Independent of any foreign power. 
Practically all of the Atlantic cables land- 
ing at Newfoundland or Nova Scotia 
from the coast of Ireland’ are under 
British control, and, in connection with 
the Canadian Pacific telertaphic lines, 
therefore furnish England with direct 
communication to the west coast of North 


sposed British-Pacific cuble has 
MTL ty before the British Gov- 
uperin] measure for a 














research by a Pacific Cable Gactestnes: 
its construction is now assured beyond 
a reasonable dowbt. The route from 
Vancouver is to Fanning Island, thence 


above specified, vet with : 





to Fijr island, thence to Norfolk ts | 
and from thence by two branches to New 
Zeoland, and the eastern coast of Aws- 
tralia: The land lines of Australia would 
then complete telegraph commectiom with 
ae Sakae j 
the Indian Ocean it is proposed to 
connect West Australia to Cocos Island, 
and thence to Mauritius, and from the: 
to Natal and Cape Town. Cocos !sland 
is further to be connected with Singapare 
by a branch cable. Singapore ts alread 
in connection with Hong Kong by an all- 
British cable. Another branch is also 
jropased from: (Cocos isinnd to Coy 
At Mattitivs a connection would te 
formed with the existing cable at Svy- 
; Aden, and Bornbay. In the At- 
cean, in order to avoid the shallow 
aks ane the west coast of Africa, Spain, 
Portugal, and France,-a cable from Cape 
‘Town, touching at St. Helena, Ascen- 
sion, and mid-ocean stations, anil extend- 
ing to Bathurst, which is already con- 
nected hy existing cables to Gibraltar, has. 
been laid within the last few month. 
Its conattiction was hastened after the 
outbreak of the Boer war to furnish an- 
alternate British route to South Airica 
by the West Coast, I[t ts further pro- 
posed to extend the cable from Ascension 
to the British Island of Bermuda, per- 
haps touching at Barbados as a mid- 
ocean station. At Berrnuda a com 1 
would be formed with the cable already 
existing at blahiax, and that pomt with 
the Canadian and trans-Atlantic lines. 
The extension of the above cables. mm the 
Pacific, the Indian, and the Atlantic 
oceans would involve the expeniliture of 
something tile £6 000,000 sterling and 
the bayillig OF about 23,000 knots of new 
cable, With the equipment and experi- 
ence which Great Britain has hod in 
cable-laying, these new cables can be 
manufactured: and laid by England im an 
incredibly short time, and there can be. 
little dowhbe but that this extension of 
British cables, if not along the exact line 
light variations 
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will be an accomplishment of the near 
future. 

With this extension of imperial cable 
sided to her already extensive state- 
owned landline system, England will 
have the most complete te hic Syvs- 
“tem in existence, placing the following 
fortified and pail ace coaling stations 
in eis parses with a other, 
viz.: Ho ingapore, Triricomna- 
lee, Gace re foci Town, Simens 
Bay, St. Helena, Ascenston, Saint Lucia, 
Jamaica, Bernurdi, Halifax, Esquimalt, 
King George's Sotnd, and Thursday 
island. ‘The following “ defended ports” 
would likewise be connected, viz: Dur- 
ban, Karachi, Bombay, Madras, Caleutta, 
Rangoon, Adelaide, Afelbourne, Lipbart, 
Sydney, Neweastle, Brishane, Towns 
ville, Aueldand, Wellington, Lyttelton, 


and | 
With the completion of the cable across 
the Pacific the last telerraphic gap will 
be completed around the earth Great 
Britain will then have the great ailvan- 
of duplicate routes, stnee from any 
point there will be two -routes—one cast 
and one west—to any other station. 


PROPOSED COLONIAL ‘TELEGRAPH 
SYSTEM FOR THE UNITED STATES 
‘Since the events of the Spanish- 

American War the sispreme ‘imipor- 

tunee of exclusively controlled com- 

munications, a a means of military and 
naval warfare, | sen recognized as 
never before. All the pritcipal mations 
are studying this subject in its vanous 
aspects, and already a distinet cable pol- 
icy is entering into the politics: of the 

) | countnes. possessing colomies 

and Saekiie for commercial, military, 

and tiaval supremacy. 

‘In this connection it may be of interest 
to note briefly what has been the tele- 
graph policy of the ‘United States im 

ealing with the territory of our new 
possession. In Cuba and Porto Rico, 
and in the Philippine Archipelago, every 
effort has been made by the Signal Corps 
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of the Army to cover the islands with a 
network of wires, so complete and re- 
liable that interconmmunication is insured 
at all times. In the pacification of Cuba 
and Porto Rico, in the suppression of 
the Philippine uprising, it is Inclievedt that 
there has been no more potent agent 
iis the military peaeren 
years Spain had heen trying to 
sasite ihe the Idand of Cuba, and yet her 
panne éyster wis indomplete, cleo 
lete, and unreliable in the extreme. It 
was possible for bands of insurgents to 
tove about mich at their pleasure, ap- 
pearme here and there, with no means 
of locating or concentrating for their 
destruction. It was not that the number 
of troops was not sufficient, so much as 
that there were no efficient meane of 
directing the troops in such a war as to 
make results decisive. 


TELEGRAPH: SYSTEM IN CUBA AND 
PORTO RICO. 
Sinee the evacuation of Cuba by Span- 








ish troops the land telegraph system has 


beer entirely reconstructed by the United 
States Signal Corps, and now aggregates 
about 2,400 Got mach feniailing) & senttel 
trunk line the entire ls et the island, 
which is duplicated fr Havana to 
Sancti Spiritus. In addition to this 
trunk line there are thirteen lines across 
the island, which divide it up inte com- 





paratively small sections. ‘Every mile of 


these lines has been reconstructed, under 
great difficulties, yet their reliability is 
evidenced by the. fact that the entre 
Porto Rican Government business, which 


is now transmitted over the new land. 


lines from Havana to Santiago, was con- 
ducted during the month of June, 1900, 
without a-smpie mterruption. 

In the [sland of Porto Rico every im- 
horhint commercial or military point is 
in telegraph connection by a system of 
lines, which have also been entirely re- 
cnvatricted and the toutes improved 
aise the disastrous hurricane of August, 
LeUK. 


»= 
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PHILIPPINE MIELITARY TELEGRAPH 
S=VSTEAL 

It has been assumed at a principe 

from the ontect that the quickest means 

of pacifying and civilizing the Philippine 


| Archipelago i 18 to cover it with a hetwork 


oi telegraph wires; Commanding off- 
cers tan crush an incipient uprising sud- 
Henly and before it has time bo assume 


daryrerous: gh cull by concentrating 


by telegrant from all di- 

rections pon the one op Gta caevonied: Al- 
ready there are alent. 2,§00 miles of land 
telegraph lines in operation in. the Fhil- 
ippines, and about two hundred and sixty 


mules of inter-island and lake cables have 


bec laid, every mile constructerd by the 
United States Sipnal Co Saat the 
battle: of Manila Bay. At the 


the telegraphie messages in too te teint ot of 


Luzon alone exceeded 6.500 per day, 
averaging over forty words each, or ap: 


(proximately 2ho,o00 words daily, 


It may le added that the telegraph is 
practically the only tnail service that ex- 
ists. 

In Lamon two trunk tines: have been 
ettublished-—one aleng the west const, 
the other slong the Rio Grande de 
Carryun, The islands of Cebu and 
Leyte have been connected by cable, and 
a complete new toute from Manila to 
Iloilo is in operation, furnisting-2@ dupli- 
cate route to the present English cable 
direct from’ Manila to Iloilo, In the De- 
partment of Mindanao and Jolo, the plan 
imvelves direct communication, by cable, 
hetween the pricicipal islands, and ‘by lanl 
lines and cable to the telegraph system in 
the Department of the Visayas, and from 
thence, by duplicate routes: to: Manila. 


THE ALASKAN TELEGRAPH SYSTEM 
The growing commercial importance of 


Alaska, and the prospective fittire of (hat 
eountry, have made the construction of 





— telegraph system for this: territory an 
Congress at its lust 


imperative necessity. 
session authorized an expenditure uf 


ie i tan 


BH. 5e,000 for the construction of such a 
hh 

Owing to the shortness of the working 
season in this latitude, and the very. un- 
usual conditions under which the line 
mist be constructed, as well as the lack 
of any adequate transportation, it-was not 
hap to complete the work this senson- 

e militury cables cotmecting the gold 
district of Cape Nome with the Headquar- 
tere at St. Michel, and also connecting 
we Michael with Unalaklik, which & to 

be the terminus of the land line up the 
Yukon, have been completed. and bave 
pens the Department Commander at St. 
ichoel im direct communication with 
Cape Nome. 
Pegi stibmarine cables, de mes 
the ageregate nearly two Imndted ct, 
were constructed, by an American momi- 
facturer, and were laid, ‘equipped, and 
opertted by American engineers. 





The military forts to he connected, with | 


the approximate distances, are shown in 
the followtrny table: 


g 2 od 

a ese & : 

=> oe ¢ 2 2g £ 
Fort eet. aw 2k F : a: 
Grintis. oe se OS F & Bs 
Fort Viton... Bio ste = & 3 
Rampant... a go ao woe & = 
Fort Giihon. 62 So a oe pe Ee 
St Mictor).. 1.499 8040 oo io Gen i wm: 
Cape Ste 7. 2 fo too te) oS ioe 


Ey a recent temporary arringement 
with the Canarian authorities this tele- 
graph system will be enabled to reach the 
United States over the line now being 
constricted! by the (Canadian Gover 
merit between Atlin and Quesnelle—a 
distance of about nine Imired miles, 

A PACIFIC CABLE 


In order to bind together the local Jani 
telegraph systems which have heen aut- 
lined above, these systems should be «i 
rectly connected at an carly date with 
the United States, First in this. colo 
tia) system, comes the proposed trams 
Pacific Cable, connecting California with 
the Hawaiian Islands, thence to Midway 





oa nn ee a ae Ee. ed Lee, ee 
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Island, thence to the Island of Guam, and 
from there to the Island of Luzon. 

A cable system from Vaneotver via 
the Aleutian Islands to Japan and’ the 
Philippines has long heen propesed, ane 
has many points, commercial and techni- 
cal, in Hts tavor as a trans-Pacific route. 
The trie solution. iz thought to be the 
early constriction of bath of these trans 
Pacific cable lines, thereby furnishing, 
first, a direct connection te the Alaskan 
system; and by 2 Iater extension to the 
Philippines a duplicate route for the pro- 
tection of the more sputhern line via 
Hawai. A short cable from Sitka to 
Valdez would be one means of perfeet- 
ne a junction with the Alaska land sys- 


othe recent acytisition by the United 
States of the island of Tutuila, and the 

construction in. Pago Pago Harbor of 
a coaling station, makes it desirable to 
join thixad vanced American station in the 
southwestern Pacific to the Hawaiian Isl- 
ands by submarine cable. 

This ied alge le most icine ai 
compli connecting: it ¥ to 
Fiji, a station on the Pritish-Pacific eqhle 
Poise, 

To calekeiaid sou this ti prppored cold 
nial telegraph system, it will be necessary 
to conmect the island af Porto Rico by 
submarine cable to the United States, arid, 
although of greater length, a line direct 
from New York to Porto Rico is sug- 


gested as offering many advantages, The 


shortest line is not always the most ardl- 
Se us: For instance, Haiti is con- 

direct ta New York City, instead 
“of to the coast of Florida, which wot! 
be much nearer, and Bermuda ts con- 
nected ilirect with Halifax, for the sole 
object of exclusive British coritro! tinder 
all circumstances. 


ESTIMATED COST OF PROPOSED 
COLONIAL TELEGRAPH SYSTEM. 


CAMLES IN THE Paci, 
Trans-Pacific cable, San Francisco 
Hawatinn Teanela, awry. 
any] Esa af Guan Lo 

Te RS fey ee ee poe . $12,000,000 
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[nter-island comtitinication for the 
tiawalian group ..--. 
: Bice ater the Inier-lilend tde- 
h aystem of the Philippines. , 
rsaly ska telegraph avatem, os al- 
ready authorized boy BTess ... 
To extend the Alasles telegraph. ty3- 
tem and to connect mt to the 
United Starea by direct cables, 
and a fines fant er extension. to 
Hippanes via the Aleutian 
islands iding a dtupli 
fitite bo the : 
ee - 1 Gta nee 
For ‘cali conasetions. with Tupi 
‘caning station at. 
Pago Harbor... sith aie nee ow © 
CAMZES IN THE ATLASTIC 
Direct cable from Spi ag of the 
Liiniterdd wath to the iad oF 
Porto Rica: . Sry re 
Total ode aod 2s oes 225,00 1,2 


Estimated cost oi ‘paoponed isth- 
oo ae oo eee Te eee 000,000 
Relative cost of two ‘enterprises. . -1 to 8. 


This estimate, which is sstguints a 
eral one, due to the great fluctua- 
tions in: the 6 price. uf tmaterials, the inex- 
perience of A | PE facturers, etc. 
shows that with an experuliture of $25,- 
CROC, or perhaps 270 10000 00 at frost, 
the United States can have a telegraph sys- 
tenn Seapleaig, all See PONSeren, ancl 

each part of such possessions in 
Sect iamesien with the Utiited States 
hy the best and most efficient means of 
communication loown. 

For the expense of three or four first- 
class battleships, the United States can 
provide herself with the most powerful 
meats known for extending and presery- 
ing her cx mercial influence and forthe 
speedy. pacification and civilization of the 
people who have recently come under her 
contra, and can ‘secure a ‘Strategic acl - 
vantage—military, naval, and political— 
which is necessary to her postion as a 
world power 

Submarine cables are now established 
for colonial, political, and diplomatic rea- 


















sons, 4s really as for their purely com- 
mercial | 


. Nor is actual state of 
war of the country itself the only fear; 
witness the present plight of France due 
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to the Transvaal War; owing to the fact 
that the cables to South Africa are under 
the control of England, and the ¢stablish- 
ment by her of a war censorship, France 
is soe sa dependent upon England not 
enly for news from the Transvaal, but 
also for communication with her own 
colony of Madagascar, and her South Af 
rica possessions. The importance of this 
subject has led her Colonial Commission 
to recommend recently the immediate can- 
struction of submarine Pines joining 





France with Senegal, Madagascar, an 
Tonkin, the latter connec ir , with the 
Danish company’s cables, [ndeed, the 


plan ultimately invelves.an estimated ex 
penditure of 325,000,000 and includes a 
complete colonial cable system. 


THE MILITARY CONTROL OF SUB- 
MARINE CABLES IN TIME OF WAR. 


The International Convention for the 
Protection of Submarine Cables, which 
met at Paris in 1884, made no provision 
defining the rights and immunities of 
cable property in tune of war. 

In addition to incorporating an article 
in the convention stipulating that this 
convention shall-in no wise alfect the Iib- 
erty of belligerents, Lord Lyons, the Brit- 


ish delegate, submitted the following 


declaration at the moment of signing thi 
convention: “ Her Maj esty's Government 
understunds Article XY in this: sense 
that in time of war, a belligerent, a ious 
tory of the convention, shall be free to act 
in tegard to submarine cables, as if the 
convention did pot exist.” | 
M. Leopold Orben, in the name of the 
Belgian ernment, als submitted the 
following declaration : 

"The Belgian Government, through 
its delegates to the conference, has miain- 
tained that the convention has no effect 
upon the rights of belligerent powers. 
Those rights: would be neither more or 
less extensive after the signature than 
or are now. ‘The mention inserted in 











Article XV, although absolutely useless: 


in the opinion of the Belgian Govern- 


ment, wauld not, however, justify a-refus- 
al'on its part to unite Ina work the ex- 
pediency of which is indlisputetble.” 

Before the Spanish-American War 
there were few examples of damages done 
to rea pean cables by belligerents. 

As has heen pointed out, Article XV 
of the Convention of Paris, of 1884, for 
the Protection of Submarine Cables, sub- 
scribed to by twenty-six nations, specifi- 
cally states that “The stipulations of this 
convention shall in no wise affect the lib- 
eae of belligercnts,” : comsequence, 

questicn as to whit, if an special 

tection was to be apcorded Gobrharine 
cables in time of war, remained theoret- 
ical until the Spanish-American War of 
1 when a practical rule of action was 
ai ined by General A, W, Greely, Chief 
nal Ofttcer of the United States Anny. 
fpon the declaration of war, General 
cra ; tipo alors dipoe raph: the 
operation of military telegraph amt 
cables, was called into-the national courn- 
cil for his opmion az to the line of action 
best calculated to subserve the legitimate 
rights of commerce and industry, while 
conserviny 
United States: He took the view that, in- 
asmiuch as Communications were 
forbidden | between belligerents, probibi- 
tive orders should be isstied against such 
telegraphic correspondence as might 

pene the public enemy, painting out th 
tepramis, by their secrecy anil rapidity, 

roduee mili results much more im- 

and injurious than are possible 

‘the nse of the nial, 

" Caiseral Greely advised that cable op- 
erations shoulil continue over the in- 
ternational cables between Havana anid 
Florida, of course urider strict military 
censorship, and his firm stand preventell 
By his orders Ga of a cable system. 

y fs ers Captain i, Thompson, 
Si mal Corps, United States Army, 
military f session of the Rey West tele- 
graph. on: April 23, T#o8, and cut 
the ‘calles so that | nckacstipilte ‘could no 
longer work with Havana. Domesticand 











the nilitary interests af the. 





‘Tue Inrrurnce oF 


Iniginess messages in open text were al- 
lowed to be sent and received from Ha- 
vena, hut only under strict military ceti- 
sorship., Similar action was taken at 
Havana by the Governor-General of Cuba, 
who established a rigid Spanish military 
censorship, so that all messages were sub 
pect to double scrutiny. 

By his Instructions General Greely 
recognized the existence of five classes of 
calles: 

First: Those of which the termini ore 
in the enemy's country; for instance, the 
Cuba Submarine Cable system along the 
south coast of Cuba. 

Second: Cables which directly connect 
countries at war, 0 that each belligerent 
controls ont end of cable; for instance, 
that of Ass International Oceanic Tele- 
graph Company between Florida and 

Vari, 

Thitd: Where one end of the cable is 
in the enemy's country and the other in 
newiral territory; for instance, the West 
India and Panama cables ‘extending 
through Ciba to Porto Rico, and thence 
to Saint Thomas: 

Feurth: Where a cable extends from 
the coast of an offensive belligerent to a 
neutral coun Se ack contiguons to the terri- 
tory of the defensive Feelliceret: for in- 
stance, the Haiti Cable from New York 
City to Haih, where there is direct cable 
connection with the Istand of Cuba. 

Fifth: Cables having one terminus in 
the territory of the offensive belligerent 
and the other in neutral regions remote 
from the scene of hostility; for instance, 
the Atlantic cables connecting the United 
States with Europe. | 

To cables of the first class, whether the 
property of the defending enemy or a 
nentral corporation, was applied the sim- 
ple and well-known ‘rule that they are sub- 

ject to the vicissitudes of war, and that 

ing in use for war purposes they are 
proper objects of offensive military op 
erations. The orders issued to the offi- 
ecrs of the Signal Corps looked up 
these cables, whether ther were Jaid i 
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the high sea or along the immediate 
coast, a¢ linble to seizure and total de- 
struction, | 

Cahles: of the second class were easily 
dealt with. The cables between Rey West 
and Havana were taken possession of, 
militarily, by Spain in Cuba and by the 
American Army in Key West. Messages 
going and coming were subjected to the 
mast rigitl BHTETY. COSOSSIND at ‘barh 
ends of the cable ¥ messages in plain 
text bearing upon business and social sul- 
jects were permitted, and where any sus- 
picion existed as to the loyalty of the 
sender were cither refused or not sent. 
Exceptional cipher messages. were per- 
mitted as a matter of courtesy-and favor 
to aclected diplomatic representatives of 
neutral nations. 

The cables of the third class were 

viewed as contraband of war: hut it was 
ales recognized that their linbility to de- 
struction depended in a measure on the 
Jocality of the cable. General freely 
recommized as unsettled and of doubtiul 
expediency the right of any belligerent to 
raise fromthe bottom and destroy on the 
high sea a neutral cable, merely on the 
ground that-sich cable landed in a hostile 
country, He, however, applied a more 
rigid rule to such portions of cables, cable 
huts; instruments, etc., a8 were located 
within the territorial jurisdiction of the 
enemy. This rulé was based on the prin- 
ciple that such cable property, whether be- 
longing to an enemy or to netutral co 
tions, is not only subject to the sicinai: 
tudes of war, but, bemg contraband of 
war, is a legitimate object of military 
operations. In accordance with this view 
his orders to Colonel Tames Allen, Signal 
Corps, charged him to ise his utmost ef- 
forts to cut off the south coast of Cuba 
any cable that could be grappled and 
picked up, ¢ither within a marine league 
of the coast, or within range of Spanish 


‘batteries. 


In Cuba and Porto Rico, during the 
Spanish-Americati War, certain neutral 
cable stations of this class fell within the 





if 
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power of the Army of the United States. 
n soch cases the ‘officials of the netitral 
cable companies were given a choice of 
action. They could abandon their proper- 
ty to the vicissitudes of war, or accepting 
‘orce majeure, were allowed to tran} 

att business under strict military cemsor- 


chip. Even doting the siege of ‘Santiago 


the orders permitted the French Tele- 
etaphic Cable Company..to aceept hitsi- 
ness for Santiago de Cuba within the 
Spanish lines, every such message, how- 
ever, to be vised by. the military. censor, 
The fourth class of cables were scized 
by the military forces of the United 
States and operated under strict military 
censorship, Code and cipher Messages 
were absolutely refused save for the au- 
thorized government agents ani! certain 
excepted diplomatic representatives, the 
latter as a matter of courtesy. 
Cables of the fifth clnss were placed 
under a military censorship. Of these, 
e Were Six systems comprising Ssepa- 
rate cables. Most of these telegraph 
cables were only constructively scized, 
General Greely takinw the responsibility 
of intrusting the direct censorship. of 
messages, under the general sw sion 
of an officer of the Signal ( EPS, to 
the respective superintendents, nien of 
high character, whose good faith was 
by the companies whose in- 
terests they likewise guarded. The in- 
terests of the United States were thus 
subserved while the privacy of the affairs 
of the companies. was conserveil. The 
responsible officials gave a written pledge 
to chserve such roles as migrlst be filed 
ie the Chief Signal Officer with the com- 
panies, These rules prohibited. all ms- 
sages to and froin Spain, and also certain 
er classes which were deemed preju- 
dicial to the military interests of te 
United States. In cases of douht, 
capes of the latter character were ex- 
amined and vised by the military censor. 
The events of the Spanish-American 
War brought to attention the whole sub- 
ject of the legal rights of cable property 
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and the control of the same under varying 


and complex conditions in time of war, 
in the absence of definite international 
law upon the many points involved, the 
United § States was forced to take the: i init- 
tintive and use this powerful 1 
weapon for the benefit of the cause of the 






Limited rages: Witle at the same time 


respecting: and aubserving the rights of 


nentrils with an equity and fairness which 


has always characterized the actions of 
is Govenunent when possible. 

Inthe West Indian cables, as well as 
mn the cable connecting the Philippines 
with Asia, the cable pecsiion was avers 
a paramount one, and the United States 
finds herself now confronted with legal 
questions, growing out of actions neces 
cary in time of war. Since submarine 
cables have become such a clominant in- 
fluence in time of war, and since the cases 
which may naturally arise are often com- 
plex and involved, it is clear that a further 
international cable conference is a neces- 


sity of the near future, by which a more 


definite  interiational understanding of 
methods of proceditre in time of war may 
be attained, This international conier- 
ence could properly consider other inter- 
national cable matters, which the great 







advance in submarine telegraphy has 


tide important. Among these may be 
mentioned the constriction and autherizn- 
tion of a uniform international cable code, 
for the economical anid efficient communi- 
cation hetween different parts of the 
world in any of the principal | 

now atthorized by thie Hares autre 
praph rules. 


THE CABLE EQUIPMENT OF A FLEET. 


Tt seems clear trom the history of the 
Spanish-American War that provisions 
must be made for laying, picking up, cut- 
ting, and operating submarine cables. in 
time of war. Front the outbreak of this 
war every ittention was given to the 


problem of isolating the island of Cuba: 


from Spain. 
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The special fitting out of the Adria 
with tans appuaices, as well 25 spare 
cable, the work of the $i. Lowis in cut- 
ting cables, the operations of the Marble- 
head, Nashodle, -and Windom at Cten- 
fuepos, and of the Mangrot, are too well 
knowat to be repeated bere. It will be 
more vainable to emleoyor to draw the 
correct corntusion from these operations, 
and theteby male: proper. provision for the 
executian ‘of similar openmiions in time. 
of war, 

It appears that the searching for deep- 
sea cables in the high seas in time of war, 
without an accttate chart of the location 
of the cable, is a difhenlt and very doubt- 
ful operntion; also that submari 1¢ cables 
must in general he interrupted near their 
landing places; where their exact location 
cati be determined with certainty. From 
the experience ef the Spanish- American 
War, operations of this kind are extreme 
ly dangerous, at the cable landing will be 
protected and defended by the enemy. 

Supply of spare cable and suitable in- 
struments for working the same mat be 











available with every naval fleet—in order 
to supply the necessary pari ioe 
with the share, in case of the landing of 


either a codperating army, or of tempo- 
rey forces trom the ships. Cable-ships 
red in eth either laying, cutting, or te- 
TS cable. near the shore, must cither 
provided with their own means of de- 
fence, or ele convoyed hy Warships, 

These facts make it clear that a new 
type of naval ship is to make its appear- 
Afice 28 a necessary adjunct to every naval 
fiect. Just as the naval repair-ship, such 
as the Pulcon, has been found useful and 
necessary, 20 will the new cable cruiser 
bee aun | of the navy of the 








near future. iG ik tot intended here to 


entet-into the question of the proper de- 
sign of such rie, but it would seen 
that a specially designed. cable-ship, with 
comparatively large coal capacity and 
high speed, and an annament of the 
lighter cruiser class, making her capable 
of defending herself and protecting her 
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agri -boat parti Hole be best scares 
Or tie purpose. E itsl Carry @ 

erate supply of spare cable and machin- 

ery for laying and picking up cable, as 

well as instruments for testing and op 
erating a cable, and the necessary buoys, 
suitable, if necessary, for buoving the 
cable, and operating the ship as a floating 
cable station, It is untiecessary to state, 
also, that her-personnel must be specially 
trained in the highly technical duties re- 
quired, and from-actual practice in all the 
operations necessary, be made ready for 
the performance of their duties efficiently 
under the conditions of war. 

Although these naval cable cruisers in 
time of peace could be profitably em- 
ployed i in maintaining and tepsiring both 

longing exclusively to the gov- 
emment, and those subsidized by the gov- 
ernment, under suitable arrangements, 
yet, atthe outbreak of war they should be 
absolutely and exclusively under the con- 
trol of the government. It may he said 
at present that no modern feet 1 com- 
plete without a cable-ship, especially 
adapter! for cable operations in time af 
war, 

Since sulimarine cables are so impor- 
tant a factor in national defence, they 
should be protected both at their shore 
landings and on the high seas by military 
and naval force. 

In this connection it would seem advis- 
able in ease of government cables, or of 
cables subsidized by the eovernment, to 
keep the exact route of important cables 
a seeret, and prevent the publication of 
maps for general distribution, showing 
their exact location in the. sea. ‘The 
location of the shore ends, however, is 








ert to be leriew. 


A cable landing, for the future, should 
patiake of the character of a fort, and be 
provided with a | T fi 
venting a enemy 






league, or, until it has reached! deep 
sea, where its accurate Jocation is tot 
known, 


from locating ani yi 
‘Sstroving the cable within the marine 








lz 


The sea is usually considered as the 
great international highway, belonging 
eyually to all mations; this; however, is 
no longer true. The real political bound- 
aries of states are no longer defined and 
restricted by the land, but involve such 
jortions of the high seas as a nation can, 
¥ her commercial and naval veasels, and 
her submarine cables, reach out and 5e- 
cure. In this ¢ sea division, which is 

so surely taking btace, probably there are 
no better ruides to boiindaries than the 
submarine cable net-works which lie in i hie 
great depths. Since each in general 
the shortest path between two points, the 
general commercial sailing lines ate also 
the weneral direction of cable lines. 

The United States will be wise of,-in 
the preat Pace where she has such para- 
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mount natural advantages, both for com- 
merce and for maritime strength, she pur- 
sca a broad, vigorous, and even lavish 
” cable policy.” We should he sable at the 


earliest date ta manufacture tipon, Am#dri- 


can soil de: cables of the first class; 

be able to lay, maintain, and repair them 
in time of peace or war by ships flying 
the American flag, and be prepared to 
adequately protect them: upon the high 
tas, and at their landing places by mili 

tary and naval force. 

The cable question is one of the most 
important of the present hour, triqie im 
that American commerce, diplomacy, and 
sca-power—in fact the most cient 
means of advancing and sectiring the 
benefits of civilization itself—happily con- 
spire in demanding its-catly solution, 
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record same observations made by 

the writer among the Indian tribes 
of Southern South America, during the 
three years. of exploration conducted by 
him in that region in of Princeton 
University. The country occupied by the 
people under discussion embraces that 
part of South America lying beyond the 
forty-sixth parallel of south latitude, in- 
eluding the mainland and the adjoining 
islands as far south as Cape Horn, The 
people living i this region belong to’ four 
distinct tribes, each inhabiting a 
limited area. and differing fram the others 
In language, customs, physical develop- 
tment, and especially In the activities nec- 


|: 6 the purpose of this paper to 





essary to, and the mechanical appliances 
mire hoy ed in, the gaining of a livelihood. 
OJwing to the natural barriers to socia! 
ar sla. fate? intercourse, presented ly 
the topography. of the region, conimunt- 
eatron between the diferent tribes is now 
and always has been extremely limited. 
This long period of comparative isolation 
has, with one exception, permitted each 
tribe to temam practically uniniluenced 
liv the others, and has doubtless contrib 
ned to produce those linguistic and eocio- 
logic features at present so distinctive of 
each. 
Commencing with the mainland we 
shall first consider the Tehueleches, that 
so-called race of giants, made famous 
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ln the exaggerated accounts of them 


bronght home by the earliest Seeger 


from Magellan's time to the bepinning 

the present century. Of splendid ph " 
sique, they are abundantly able to wi 
stand the rigorous climate of the bleak, 
treelesc pining of Eastern Pataionia, 
where they live and find ample siuste- 
mince and wholesome employment in the 
pursint and capture of the gunnace and 
rhea; both of which are extremely abn 
dant throughout the entire extent of this 
Peon. 

Asa people, though mot the race of 
giants they were commonly reported to 
he by most carly writers, the Tehuclches 
are, nevertheless, decidedly above the 
average size. OF the three buridred 
‘Tehuelches living between the Santa Cruz 
River and the Strait of Magellan, J 
should place the average height of the 
men aot not Jess than five feet eleven 
inches, with an average weight of one 
hundred and seventy-five pounds. While 
the fully grown women (those above 
twenty-four years of age) 1 ehould esti- 
mate at five feet eonpomer and of an 
average weight of but little, if any, short 
of that of the men. This lack of dis- 
raitity between the physical development 
of the sexes is paralleled also in their 
mental development. It is noteworthy, 
and is duc very largely to the division of 
labor among them. The labor necessary 
for the support of the family is more 
equally divided between hushand and 
wife, among the Tetnelches, than ts com- 
mon with the Indian tribes ot North 
America, 

That these Indians are muscular and 
well sith is seen by a glatice at 
the Wustrations accompanying this paper. 
There is a tendency to obesity rather than 
ingularity. .C onscions of their physical 
strength, like most persons of great 
pliysique even among the more civilized 
nations, they exhibit a kindly manner and 
gentle disposition. Aceustomed to the 
iree life of the plains, and living in. the 
midst of an abundance of those animals 
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that fur ventures have supplied all their 
simple wants, they display that homely 
hospitulity so characteristic of well-fed 
and well-clothed savage and semi-civil- 
izect people in sparsely settled countries. 
The drank, open countenance of the 
Tehuclehe at once allavs anv uwieasiness 
and establishes a iceling of confidence in 
the mind of the solitary traveller who, in 
the course of his lonely wanderings 
throw tagonia may, ty Se chance or 
necessity, be thrown ar 

The Tehuclches were easashy @ con- 
siderably more numerous people than at 
present, though tt is hardly possible thar 
they at amy time oumbered more 
5,o00, It is doubtful if there are more 
than five hundred of them renwining in 
all Patagonia, and this small number is 
heing rapidly reduced by diseases intro- 
duced among them through contact with 
the whites; That they are not a prolific 
people is strikingly evidenced by the small 
number of children commen to pure-bred 
Tehuelche families. In cases where both 
parents were of pure Tehuelche stock, | 
do not remember to have seen tore tliat 
three children in any one family, while 
one or two were much more general 
number, and frequently there were ies 
lies with no children. ‘On the other hand 
where a Tehutelche 
Worn Was married to a hushani of 
Spanish, French, or Portuguese descent, 
such unions were, as a rule, ordinarily 
productive of offspring, there being fre- 
queney “x or seven children to the fam- 
ly, 

Firearms are quite anknown. among the 
southern Tehuelches. They rely entirely 
upon their skal] with the bolas, aided iy 
their horses: and dogs, frat the. captire of 
the guanaco and rhea, from which they 
derive not only tele chief sustenance, but 











also the skina « Noyed in the oonstruc- 
tion of their cloth ng, bedding, and tents 
or foldos, Formerly thev used the bow 


and arrow, but with the introduction of 


the horse at the advent of the Spaniard, 
the bola entirely supplanted the bow and 











‘- 


arrow, and at present the latter weapon 


is m0 gs seen among them. 
The changes wrought upon the Te- 
huelches hy the advent of the horse, 18a 


subject well worthy of the attention of 
the: had Meat ges To this professional 
capacity T lay no claim, hut I wish to men- 
tion some observations made by myself 
bearing directly upon this subject. Not 
only was the advent of the horse the de- 
termining factor in supplanting the bow 
and arrow by the bola among these Ind- 
ians, but the introduction of that useful 
animal produced other most decided 
changes in the life and habits of the 
Tehuelches. Prior to the introduction of 
the horse they were dependent upon the 
bow and arrow not only for securing their 
food and clothing, but also for protecting 
themselves: from the more numerous anid 
warlike Indians who inhabited the coun- 
try to the north, and with whom, they 
were constantly at war, Greatly out- 
numbered by a dendly enemy and de- 
prived of any rapid means of ec4acape tf 
attacked by a superior force, their inyorite 
camping places:-were then chosen with ref- 
erence to concvalmen! and defence, quite 
as much as, or-even more than, for teeir 
convenience to natural food stipplies, In 
thise pre-oquine dave, if I may use the 
term, the Tehuelche was wont to select 
for his encampment a secluded! place in 
the hettem ef sume deep basalt cafion, 
adjacent to a stream or smi] spring, or 
if living: on one of the larger mivers, the 
encampment would be sittated not in a 
conépicnous place im the bottom of the 


valley, convenient to an abundance of 


grass and water, os at present, but would 
he hidden away in some bend of the 
stream or placed high up among the 
débris of basaltic rocks that cneumber 
the slopes of most of the more important 
streams of the Patagonian plains. In 
such positions their low, box-like toldos, 
made of guanaco skins of a dull brown 
color, would not be exsily detected, 
Many such old ‘camping places may 
now be seen, strewn with pieces of broken 
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pottery, worn out and discarded stone 
scrapers, stone chippings, arrow psaits, 
drilis, mortars, ¢te. A site of one of these 
old-ume Indian villages | examined very 
The bottom of the canon 
hears tnmistakable evidence of having 
been long used as a favorite camp- 
ing ground of the Tehwelches, The 


sol over a considerable area is literally 


filled and covered with stone. chippings, 
scrapers, broken pottery, broken and 
charred fragments of bones of marumuals, 
birds and fishes, the latter tuken from the 


‘stream which stil flows between the vil- 


lage site and the high bluff beyond. 
At this place | picked up about two 
hundred arrow points and drills, most of 


them imperfect, but did not find a single 


bola. Is it not possible that the introduc- 
tron of the horse brought about the aboli- 
tion of the bow and arrow and the adop- 
tion of the bola as a weapon of offence 
and defence? The hola, considering the 
limit of its effective range, and the tine 
necessarily consimed in attaining a suth- 
cient impetzs before discharging it, cer- 
tainly does not appear to he especially 
well adapted for the capture, by a man on 
foot, of animals possessed of such speed 
and endurance as are the ¢uanaca and 
thea, Whether the bola was in use among 
these Indians prior to the advent of the 
horre, can perhaps never be definitely de- 
termined, but there can be little doubt that 
as an |mplement for the capture of game, 
it came into far more ecneral tise after the 
introduction of the horse, when it began 
eradually to displace the bow and arrow, 
finally resulting in the total disappearance 
ef the litter weapon. Throughout my 
travels in Patagonia I was-struck by the 
almost total absence of bola stones about 
the old village sites; where arrow. point: 
were a6 a tile found in unusual abun- 
dance. The place just referred fo was 
evidently long occupied as a favorite en- 
campment. ‘That it has been long aban- 
doned is ‘evident from the fact that 
over considerable areas implement-bear- 
ing strata are buried beneath several feet 
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Tebuelches. Upon examination of many 
oi the more pie of these earthen ves- 
gels, it was found that they were purict- 
ured with a series of small holes in the 
bottom, and that the surface of the in- 
terior, over the bottom and a considerable 
portion of the sides also, was blackened 
and charred, thus bearing unmistakable 
evulence of having been ‘subjected to the 
continued action of fire. Tt occurred to 
me that stich earthen veesels were used 
for conveying fire from one encampment 
to aig when on bp wed | ep ah in- 

wiry Twas pleased to hear thia theory 
son eth hy an aged Tehuelche woman 


who remembered distinctly that im her 


childhood fire was frequently transported 
with them: when onthe tnarch, _ 

The Tehueleches find their chief em- 
plovmerit in hunting the puanaco md rhea 
or South American ostrich. The region 
inhabited by them extends northward 
from the Strait of Magellan along the 
western border of that part of the country 
accupied by the prosperous Patagonian 
sheep farmers, and which lies adjacent to 
the Atlantic coast. ‘This sheep-farming 


district extends westward from the coast 
for an average distance of about thirty: 





miles, Eetween this thirty-mile strip and 
the Andes is the home of the Tehuelche. 
Of the habitable portions of the earth's 
surface, itis perhaps the most sparsely set- 
tled of all. Notwithstanding its natural re- 
strirees, over thousands of square miles are 
entirely uninhabited. For the most part, 
it is indeed comparatively barren, as in 
the lava beds af the central interior region, 
but to the westward over the lower sh 

of the Andes and in the valleys entering 
the mowntiins, there are exceedingly fer- 
tle reginns, capable of supporting con- 
siderable populations, but at present quite 
unoccupied by cither Indians or Euro- 
peanns. The writer, together with Mr. QO. 
A. Peterson, spent five moriths of travel 
during the summer of 1896-97 in the 
country Iving between the sources of the 
Santa Cruz and Desire Rivers without 
encountering either whites or natives, 
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The Tehvelche is and always bas been 
a plainsmian, His methods and the im- 
plements employed ee him in the chase 
are designed for a level open country, 
and are not adapted to rough, mountain- 
ous, or wooded districts, Greatly reduced 
in numbers he finds the area still left to 
him in his natural habitat more than am- 
pis to supply his: simple wants-and satisiy 
his inherent, nomadic disposition. Left 
to himedcli, his necessities are few ani 
easily supplied, for nature in Patagonia is 
exceedingly lavish in furnishing those 
animals that provide him with every do- 
mestic necessity, Give to the Pehuelche 
his horse, dogs, and bolas, and destroy all 
other animal life indigerious to the region 
save only the euamaco, and he would con- 
tinu: to exist, experiencing little incon- 
venience. 

The goanaco is to his existence the 
one important and indispensable animal, 
Prom its flesh he derives his chief and for 
long periods only sustenance, while from 
its skin: his industrious wite constructs the 
family toldo and makes with admirable 
skill and patience their ample clothing and 
bedding, fitting and sewing the parts with 
the nicety and proficiency of a skilled 
scanistress.. A wooden or bone awl! used 
aa a delicate punch is her needle, and the 
sinew taken from the loin of the same ani- 
mal her thread. From this same beast he 
likewise ohtainsthe sinew for the light but 
exceedingly strong thongs of his bolas. 

Put the guanticos are in no danger of 
extinction. They roam in thousands over - 
the Patagonian plains: Sq altmedlant are 
they that in travelling acroes the country 
it ls searcely possible to pass ont of sight 
of them. Contrary to the general rule 
with undomesticated animals, the guatia~ 
cos Inhabiting settled regions are tar less 
timid than those of unsettled districts, In 
that region along the eoast oceupied by 
the sheep farmers; they exist in great 
numbers, are exceedingly tame, and are 
a source of considerable annoyance to the 
herdsmen, who nevertheless suffer them 
ta go unmolested. 
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Beyond the settlements the guanacns 

are more difficult of approach, and in, ns 
Cordillera they ate exceedingly wary, 
#6 also the rliea or socalled ostrich, This 
is the more striking and difficult of ex- 
planation since the pag in the same moun 
tainous region seem absolutely fearless 
and prompted by curiosity rather than 
fear when approached. (ln several occa- 
fons, when in need of meat while travel- 
ling through the Southern Andes, we lo- 
cated a band of deer and walked directly 
up to within twenty or thirty feet of them 
before shooting. Neither the report of 
the rifle nor the death-strugeles of their 
companion aroused in them any apparent 
iccling: of uneasiness. The surviving 
members af the band stood about ata dis- 
tance of only a few feet, taking notes as 
it were, while we were engaged in skin- 
ning and dressing the carciss of their 
fallen comrade, often. AC ao near 
that we would he compelled to suspend 
operations and urge the spectators to re- 
move ta a more respectful cistaner, 











THE ONAS OF THE FUEGIAN PLAINS. 


Closely resembling the Tehuelches-ani 
evidently derived from the same original 
stock, are the Ouas, inhabitin ing the plains 
and timbered regions.of central, northern, 
and eastern Tierra del Fuego. Like the 
Tehuelches they are of splendid physique 
atid live entirely by the chase. ‘They are 
Sonally a plains people and only eeca- 
sionally frequent the coast. ‘Their island 
having been separated from the mainland 
for a. remote period of time, they have 
been practically cut off from all oornnt- 
mication with their relatives. on the north- 
em shores of the easier stretches of the 
Strut, amd have thus developed a Ian- 
unre quite distinct from that of the 
Tehuelches, while many of their customs 
and arts differ materially from those of 
the litter. Not teeing a maritime people, 
they have been nable to import the horse 
from the mainland, so that the Onas of to- 
day are in much the same condition as 
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were the Tehuelches oe the mainland prior 
to the introduction of the horse. With 
the Onas the bow and arrow is still the 
one midispensable weapon for offence ani] 
defence, while bolas and) horses are quite 
unknown. armory them. 

Owing to the extremely advantageous 
nature of their lands for sheep-farming 
purposes and the consequent agrressive- 
ness of the Fuegian sheep-grower of the 
present day, the tribe is being rapidly 
decimated, ‘and their extinction im the no 
distant future seems inevitable, Already 
their natural habitat is entirely occupied 
by Europeans, and they have been driveri 
tack into less favorable districts where 
food is scarce and obtained with difficulty, 
Naturally “state of constant warfare ¢x- 


ists. which will inevitably lead to the ex- 


termination of the Cm. 


THE CHANNEL INDIANS. 
Between the eastern and western coasts 
of Patagonia and ‘Tierra del Fuego there 


ate extreme climatic and physiographic 


differences. The treeless, semi-arid, and 
level plains of the east coast, with but few 
indentations, are replaced on the west by 
an intricate series of islines, peninsulas, 
cipes, anil promontories, separated hy a 
labyrinth of inlets, bays, sounds, anid 
channels, surrounded by one of the tmost 
picturesque and rugged mountain systems 
to be seen anywhere on the earth's surfare. 
These mountains serve as a barrier to the 
scuthwesterly winds that prevail here, 
and effectually deprive them, during the 
passage over their summits, of most af 
the moisture with which they have become 
charged on their long journey across the 
Southern Pacific, ‘Thus precipitation is 
constantly taking place, and the eurlace 
Is perpetually drenched with moisture, 
thereby producing a vegetable growth, 
which at low altitudes, even m the fatibude 
of the south and west eousts of Tierra del 
Fuego, rivals in profusion and luxuriance 
that of the Tropics. It contrasts strik- 
ingly with the eastern plains and river val- 
levs, which are destitute of trees or forests 
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and where the annual proces is jut 
sufficient to support a few species of short 
but succulent grasses, with occasional 
clumps of low, scrubby, and tsually 
thotny bushes, characteristic features of 
semi-arid regions. 

‘The natives of the Pacific coast differ 
from those of the Atlantic quite as mich 
as do the climate, vegetation, and j.hysie 
graphic features. The natrves of the west 
coast, while belonging to at least two dis- 
tinct tribes, may he very appropriately 
denominated, collectively, as Channel 
Indians. All their activities cluster about 
the coast. They live on and about the 
shores of the inland waters of the 
Fuegian Archipelago and the west coast 
of Patagonia, never venturing: inland for 
more than a few miles. They are essen- 
tially a maritime people, dertying their 
chief and almost only sustenance from the 
sea, They are stall in stature and in- 
ferior in physique to the Tehuelches and 
Onas. of the Piatagocin and Foegian 
plains, and their origin has undoubtedly 
been quite distinct from that of the latter 
tribes. 

For housés they usually erect exceed- 
ingly primitive structures: formed of inter- 
waver orpiled-up branches of trees, which 
would seem, even to most semi-cryilized 
peoples, quite ineficient protection from 
the storms that almost constantly prevail 
here, ‘They find their chief occttpation in 
collecting shell-fish, in fishing, and im 
hunting the fur-seal anid sea-otters. From 
the skins they make ther scanty clothing, 
while the flesh and blubber serve them as 
sdititional food. 

The chief food of the Channel Indians 
is the shellfish that live in great abun- 
dance in the waters of this coast, When 
the supply of sheli-fish of any particular 
core whith may have been selected as a 
camping-place by a party of these Indinns 
becomes reduced, they place their few do- 
mestic necessaries in their canoes anid 
proceed by water te a new encampment 
where food is abundant. In this manner 
they move about from place to place in 
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order to procure sufficient food. ‘They 
eat their food «either raw or slightly 
roasted on fires that are kept constantly 
burning on a few sols placed i in the bat- 
toms of theit canoes. They are not en- 
tirely carnivorous, frequent! varying 
their diet by the addition ofa few species 
of edible fungi that grow on the heech- 
trecs of the adjacent forests. 

Their canees are fashioned of large 
slabs of bark sapported by numerous ribs 
of wood andl sewed together with thin 

strips of whalebone. Sometimes they use, 
instead of bark, thin slabs of wood hewn 
out with great patience. One or two in- 
stances of true dugotuts have been re- 
ported among the Yahgans inhabiting the 
eastern portion of the south coast of 
Tierta del Fi find the islands about 
Cape Horn. Their harpoons and spears 
are. always of bone. 

The Channel Indians are of two distinet 
tribes, differing in language, though tor 
the most part arises similar in their - mode 
of life and it the arts employed by them 
in the gaining of a livelihood. The more 
nimerots and more warlike and power- 
ful of these tribes are known as the Alac- 

ulofis, They occupy all the west coast of 


the malnland together with the adjacent 


islands, the western stretches of the Strait 
of Magellan, southern and westem Tierra 
del Fuego as far east as Beagle Channel, 


and the islands lyimg to the southwest 


The remaining south coast of Tierra del 
Fuego antl the adjoining islands as: far 

south as Cape Horn are the home of the 
Vadirans, formerly the most powerful of 
all the Indian tribes of this region, but 
now nearly exterminated by the combined 


attacks of the Onas and Alnculoffs, aided 


by diseases, chiefly pulmonary, introduced 
among them through the mistaken kind- 
nesses of over-zealous missionaries, ther 
selves exceedingly deficient in the first 
principles of hygiene. 

The Yahgans are doubtless only a rem- 
nant of a once powerful people that in- 
habited the region now occupied by the 
Alaculoffs, They have been crowded into 
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narrower and marrower lintits until finally 
reduced to their present territory. That 
they have tong dwelt in their present 
habitat 1 evidenced hy the numerors 


shell-heaps that kaye been acetmulated 


abet the more faverable camping places 
Glomge: the bays an! inlets of this coast. 
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These shell-heaps or kitchen-rniilelens 
have heen observed attaining to a heipit 
of twelve or fifteen féet and to more than 
one hundred feet in length The time 
consumed in the accumulation of such 
quantities of shells indicates for them a 
considerable antiquity. 


LOCATION OF THE BOUNDARY BETWEEN 
NICARAGUA AND COSTA RICA 


By Axtuur P. Davis, Curer Hyprogrearwer, Isrumian CANAL 
CoM MISSION 


THE promise which the conetruc- 
ton of a: Wwater-way gives of 
| intreased developtivent and com- 
merci! importance to the Central Ameri- 
can republics, has been a source of con- 
sliltrable jealousy between Nicaragua anil 
Costa Rica, and tutil recently there was 
continual dispute over the hourcary lire 
between these republics, cach being anx- 
ious to preserve anil increise its terri- 
torial inturests in proximity to the pro- 
posed canal route. Ploth states had been 
wrought op by years of Iniitless negotis- 
tions to 0 state of readiness for war in 
defence of what they considered ther 
nights. In fact, war bod actinlly been 
(eclared by Nicaragua on November 25, 
1857, when, through the mediation of 
the Republic of Salvador, a final effort 
to avert it wis mate Another conven- 
tion was hell and o iefinite treaty was 
concluded between the two republics in 
April, 1838, Article 2 of which rons as 
Follows 
“The dividing line of the two republics, 
siarting from the northern «ea, shall 
commence from the extremity of Castill 
Point, at the mouth of the Rio San Juan 
of Nicaragua, aril shall continte its course 
along the right marem of said river to a 
point 3 English miles distant from the 





Castillo Viejo, measured from the ex- 
terior fortifications of sahil castle to the 
point indicated. From there a curve will 
start, the centre of which shall be said 


works, qavd shall preserve a distance of 3 
English miles from it throughout its de- 


velopinent, terminating at a point which 
Shall be 2 miles distant from the bank 
of the ri¥er, upstream from the caatle, 
From there the line shall continue in the 
direction of the Sapoa River, which emp- 
tee into Lake Nicaragua, following: a 
course almost 2 miles distant from the 
right margin of the Rig San Juan, with 
its citcumnvalutions, to its origim at the 
lake, and of the right margin of the lake 
itself to the said Sapom River, where this 
line, parallel to aid murgins, will termi- 
mite. Fromthe point of intersection with 
the Sapoa River, which, from what hes 
heen said, should he 2 miles distant froin 
the like, a right astroncrnical line shall be 
drawn to the central point of Salinas Ray, 
in the southern sea, where the demarca- 
tion of the territory of the two republics 
shall terminate.” 

This bournlary was forimany vears tin- 


surpeverd, and after the treaty of 1858 w 


change occurred! in the regimen of the 
San Juan, by whieh the main portion of 
its waters, instead of flowing to the sea 
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at San Jian del Norte, ns formerty, fal- 
Jowed-another course to the ocean, known 

as the Coloradé River, while the lower 
San Juan, which was formerly the main 
ttre, becune a subordinate distribu- 
tary. This led to a new dispute, Nicara- 

eun claiming that the main stream, or 
Colormo River, was the true boundary, 
and calling im question in fener! the 
validity of the provisions of the treaty of 
18:8. This dispute was sulimitted to the 
arbitration of President Cleveland, who 
made an award on March 22, 1888, de- 
claring the treaty to be valid, “and the old 
or San Tuan River to be the line. 
decision was accepted by both republics, 
and at their request an umpire was ap- 
pointed by President Cleveland to decide 
doubttul points during the survey of the 
boundary line, General E, P. Alexanier, 
of North Carolina, was appointed to fill 
this position, and the boundary line tas 
recently been surveyed. 

During the progress of this survey sev- 
enil interesting points of difference arose 
between the tepresentatives of Nicaragua 
and Cogta Kica, which were tacit hy 
the arbitrator to the satisfaction oi bret 
parties. The first point, and a very impor- 
tant one, related to the port of beginning, 
called in the treaty Punta de Castilla.” 
The lower San Juan, after ‘separating 
from the Colorado, flows toward Grey- 
town for a considerable distance and then 
semis o smal] distubutary to the ocean 
called the Tattto. ‘The main river teaches 
the ‘Caribbean. near Grevtown, through 
twee mouths with an insular delta between 
them. 

Nicaragua claumed that the mouth of 
the Taurc should he considered as, the 
mouth of the San Juan, and that the point 
ot beginning was at the right bank of the 
mouth of this distributary, but there 
seems to have been little basis for this 
cliim. 

‘Costa Rica claimed as the starting point 
the western extremity of the deltaic isi- 
and, the base of this claim being that this 
was the right bank of the mouth of the 


This: 


main San Juan anid that it-hac been called 
Punta de Castilla by three authorities 
cited, one of them being @ prominent 
Nicaraguan politician, Mr, J, A. Gamez: 

The arbitrator pointed out, however, 
that large array of authority, including 





nearly all public maps; called this Punta 


Arenas, anil that if such an important con- 

cession had been made by Nicaragua the 
representatives of Costa Rica would cer- 
thinly have insisted upon mentioning the 
nme “ Ponta Arenas" in the treaty, anid 
similarly, if the Tauro had been iritemcled, 
the representative of Nicaragua would 
certainly have insisted upon the insertion 


of that name; but neither of these names 


wecur inthe treaty. The point which was 
thie extremity of the headland of Punta 
de Castilla im 1858 has now long been 
swept over by the Caribbean Sea, and so 
many changes have cccurred in the shore 
outline that-it is not now possible to lo 
cate the exact spot. The arbitrator there- 
fore dectded that “woder (these circum- 
stances it best fulfils the demands of the 
treaty ond of President Cleveland's award 
to agiopt what is properly the Headland 
of to-day ; or the northwestern extremity 
of whit seems to be the solid! and on the 
east side of Harbour Head Lagoon; and 
the initial line of the bowndary to rin as 
follows, to-wit: 

“Tts direction shall be due northeast 
and southwest, across the hank of sand, 
from the Caribbean Sea into the waters of 
Harbour Ficadl Lagoon. 

“Tt shail pass, at its nearest point, three 
nimdred (400) fect on the northwest side 
from the small hut now standing in that 
vicinity. . . 

“On reaching: the waters of Harbour 
Head Lageon the Boundary Line shall 
turti to the left, of south-castward, and 
shall ioliow the water's edge around the 
Harleur, until it reaches the river proper 
by the first channel met. 

“Up this channel, and up the river 
propes, the line shall cantinte to sscer 
as ditected iti the Treaty.” 

The next point of difference was that 








24, 
with ep pieced to the at sho of the river, Nica- 


ragua claim t it should he the edge 
at high wianer. and Costa Rica claiming 
the -at low water. Both claims were 
Peat ej that of Nicaragua including 


as a. portion of the river larpe areas of 


land covered with vegetation submerged 
at extreme high water, and Costa Rica's 
including within her territory numerous 
islands which were connected to the land 
by sand-bars, exposed at extreme low 
water, As the nver was referred) to in 
the treaty always as a navigable stream, 
General Alexander decided the line to be 
that indicated by the surface of the water 
at the lowest navigable stage of the river, 
which is rather above the average height, 
the lower river being scarcely navigable 
at mean stages 

The survey followed this line on. the 
tight bank of the river to a point three 
English miles below the Castillo Viejo. 
Here the line left the river, the point be- 
ing marked by a large concrete mont- 
ment. From here, owing to the dense 
tropical jungle, the line was not actually 
rin, but panes pon the line were located 
on streams, and at other places’ which 
were accessible either try boat or by Land, 
arid every foot of the line from Castillo 
to the Pacific is located by a compronuse 
of the engincers. 

Another important point of difference 
was with regard to fe definition of the 
expression ™ the right margin of Lake 
Nicar ." The argument and award of 
General Alexander are as follows: 

“Under the influence of rainy seasons 
of about seven months, and dry seasons of 
about five, the level of Lake Nicaragua 
is in constant fluctuation. We shall have 
to discuss five different stages. _ 

tst. Extreme high water; the level 
hed only in years of maximum fain- 
fall, or Some extraordinary conditions, 
“and, Mean high water; the averize 
high level of average years. 

“ord. Mean low water: 
low level of average years. 

"ath. Extreme low water: the lowest 





the average 
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jevel reached in years of minimum rain- 
fall, or other extraordinary comditions. 

m eth, Mean water; the average be 
tween mean high water and mean low 
Wwiter, 

“The argument presented to me in be- 
half of Nicaragua claims that the level to 
be adopted in this case should be the first 
level named, to-wit : extreme high water. 
lt ar; that this-line and this ime alone 
is the true limit of what the argument calls 
the ‘bed of the lake’ Costa Rica claims 
the adoption of the third level, to-wit: 
mean low water, This is a d prin- 
cipally upon two grounds: First, i ts 
shown by a great mumber of legal deci- 
sions that, in mast states,.all water boun- 
daries are invariably held to run.at either 
extfeme Or mean low water. Second, it 
is claimed that, in case of any doubt, 
Costa Rica is entitled to its benefits, as 
sped is conceding territory geographically 


“T will begin with. Costa Rica’s first 
arguinent, The equity of adopting a low 
water line in the case of all water boun- 
daries is readily admitted, even though tn- 
stances oF contrary [itactice exist; — 

“Between all permanent lands and 
permanent waters usnally runs a strip of 
land, sometimes dry and sometimes sub- 
merged. We may call it, for short, eetni~- 
submerged. Its value for ordinary ptr 
poses is-much diminished! by its ability 
to overflow, but, as an adjunct to the per- 
manent land, it possesses, often, very 
great value. If the owner of the penna- 
nent land can fence across the semi-sul- 
merged he may save fencing his entire 
water front. He also can utilize what- 
ever agricultural value may be in the semi- 
stihmerged land in dry seasons. Both of 
these values would be destroyed and 
wasted if the ownerships were conferred 
upon the owner of the water. ‘Therefore 
equity always, and law generally, confers 
it Lpen the owner of the permanent land. 

"Tl recogmzed and follower this prin- 
ciple in my award, No. 3, where I held 
that the boundary line following the right 
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bank of the San Juan River, below Castilla, 
follows the lowest water mark of a navig- 
able stage of river. And, tf now the lake 
shore were itself to be the boundary of 
Costa Rica, | would not hesttate to declare 
that the senn-sulenerged land went with 
the permanent land and carried her limits 
at least to the mean low-water line. 

“But this case iz not one of a water 
boundary; nor ts it at all similiar; or * on 
all tours - with one, Tar TPO of the eq] Uin 
Hes above sect forth have any application. 
Tt is a cose of rare and singular occur- 
rence ancl without precedent, within my 
snowleder., A water line {4 mM question, 
but. not as a boundary. It is only to 
furnish starting points whente to mens- 
ure off a certain strip of terntery. Clear- 
ly the case stamiis atone, omcd-must-be goy- 
emed stoctly by the instrument under 
which tt has angen. 
L858; and its language is.as follows: 

“*“Thenee the line shall continue tow- 
ariis the river Sapoa, which discharges 
info the Lake of Nicaragua, following a 
course which is distant always two miles 
from: the right bank of the river San Juan, 
with its sinunsities, up to its orgein at the 
flake, and from the right hank of the lake 
itself, up to the said river Sapoa, where 
this-line parallel to the said hanks will 
terminate.’ 

“The principles upon which the lan- 
fuage and intent of treaties are to be in- 
terpreted are well set forth in the Costa 
Rica arpument by many quotations from 
peninsent authors. All concur that words 

re to be taken as far as pos ssible in their 
frst atl simplest meanings—'in their 
natural and obvious sense, according: to 
the ceneral use of the same words — im 
the natural and reasonable sense of the 
terms —'in the ustal sense, and, net in 
any extraordimary or unused occupation.’ 

“ We must suppose that the language 
of the treaty above quoted suggested to 
Its enter some Very seats picture of 





rhe | ré and of the two- 
eer pou of hectitore t, evidently, 
seemed to them all so simple and obvion: 


That is the treaty oi 


that no further words were necessary. 
Let us first call up pictures of the lake, 
at different fevela, and see which Scctis 
the most patural, obvious and reasonable. 

"The very effort to call. up 2 picture o7 
the lake, at citther extreme lngh water 
or extreme low water. secon fo me itne= 
diately to rule both 3 ‘levels oul of 








Chiet 


Davis, 
[sthmian Canal Commission. 


A. 3. 


Hydrographer, 


further consideration, Hoth seem wun- 
natural cooditiims, and To must believe 
that, had cither been intended, additional 
details would have been givett, 

“Next; is the mean low water mark 
the first, mest obvious and natural pictiire 
called wp by the expression, "the bank of 
the lake?" It seotns to me decidedly nat 
Durmne about eleven months of the vear 
this line is subwnerged, invisthle and. in- 
secesstile, tt seems rather a technical 





line than a natural one. The idea of a 
hank is of water limited by dry land with 
some elements of permanency about it. 
Even during the brief period when. the 
linc is uncovered, the ilea of it is sugges- 
tive fat more of mud and aquatic prowths 
than of dry land and forest growths. 

"To my minil, the natural, simple antl 
obvious idea of the bunk of a lake, in this 
climate, is presented only by the Tine of 
niean high witter, Here we would first 
find permanent dry ground every tay of 
in average year, ére an Gheerver, dur- 
hig every annial round of ortinary sea- 
sams; world see the water advarice to his 
very feet and then recede, as if some 
power had crawn the line and said to the 
waters, “hitherto shalt thou come but no 
further.” Here the strigele between for- 
est growths and aquatic vegetation be- 
gins to change the landscape. Mere lines 
oi drift, the flotsam and jetsam of the 
wives naturally suggest the lirruts of the 
“hed of the lake,’ 2... 

"Without doubt, then, I coneliide that 
meéeah-high-water rrr determines the 
shore of the lake; and it now Temains to 
desipnate that: level, and how it shall he 
found, 

” Several surveys of the proposed Nica- 
ragiuan Canal rote, beside that of Com- 


mander [Lull above quoted, have been 


made within the last fifty years. Tach 
found o certain meari high’ Ie level of the 


Take, and it might scem-a simple salation 


to take an average of them all. But, as 
each adopted its own berch-mark on the 
ocean, and ran its own line of levels: to 


ithe dake, [ have no means of bringing their 
‘hgures to a common standard. It seems 


hes, therefore, to adopt the figures of that 
enc which is at once the latest and most 
thorough, which has enjoyed the benefit 
of all of the investigations of all of jts 
predecessors, and whode bench-oarks on 
the lake are known and can be referred to. 
That 1s-the survey, stl in progress, under 
the direction of the United States Canal 
Commission, Its results lave not vet 
been made public, but, by the courtesy of 


26 Tue Narionan Geocrarnic MaGaAzine 


Kear- Adeniel J. .G: Walker; President of 
the Commission, Tam informed of ther 
ina letter dated July 10, 1869, from which 
| quote : 

4 In reply ! am cabling you towlay, as 
follows: "Alexander, Greytown, Six;’ 
the six meaning, as per your ictter, Tob,0 
ax mean high sel of lake. ‘This eleva- 
tion of 106.0 is: to the best of our ate 
edge (Mr, Davis, our hydrographer), the 
mean high water for a number of 


years, 

“* The highest: level of the Inke in 1898 
was 106.7, last of November. The eleva- 
tien of our bench merk on aii 
boiler at San Carlos is 1 . ts 

** A complete copy of t is Star willbe 
fanded you, and also blue-prints of the 
mips inade by the Commission of the 
lower end of the lake, which may facili- 
tate your work,’ 

* As this Commission is the highest ex- 
isting authority, I adopt its finding, and 
ANOUICE Ty award as follows; 

“The shore line of Lake Ni | 
at the level of to6.0 feet, by the foock 
marks of the United States Nicaragria 
Canal Commission, shall be taken as the 
bank of satd Inke referred to in-the treaty 
of 1858." | 

The location of the line around the 
southern margin of the lake was the most 
difficult Pe ttof the whole survey. The 
country here ig a vast morass, densely 
covered with tropical vegetation, even the 
sluggish streams being mostly choked 
with aquatic plants. The high sioe line 

was defined as 106 feet, while the ievel 
of of the lake at the time of the survey was 
about tox It beeame necessary, there- 
fore, to determine an elevation four feet 
higher, which was usually several miles 
from the water's edge. 

By means of levelling, it was ascer- 
talned that the sicamps liad a mean slope 
toward the lakes of about one [dat per 
mile, and this was made the basis of moat 
of the agreements, A few points on 
stteamé were located, the area of Nica 
ragia’s two-mile zone was calculated, and 
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the boundary was defined by long tan- 
gents, including the proper area. 

On-reaching the Sapoa River a meonu- 
ment was erected, aml a broken line to 
Salinas Ray was nit, the boundary of the 
Inty itecli was surveved, and the island 
was located, | 

The last important point decided by 
General Alexander was perhaps the ket 
tiest of all, [t was the definition of the 8 
centre of Salinas Hay, and the decision = 
was both just and ingentous. The re- 
murks of the Arbiter pre as-follawe: S 

” The Bay of Salitias was carefully suir- s 
veyed and mapped by offieers of the _ 
Linited States Navy in 1885, and a map z 
of the same is published in the United 3 
States Naval Tiydrographic office, No. = 
tezs. J-have adopted this map, with the =. 
consent of beth commissions, as correctly E 
representing the outline of the Bay. In 5 
shape it is a curved pocket, starting: east ra 
and bending southward, about five tiles 2 
long, and about one-half of that im aver- E 
age wlth. Its outline a little resembles < 
the rounded handle or butt of a pistol, 5 
with some irregular projections and in- = 
centuticns > 

“Tt is: desired to find the mathernatical = 
centre of this figure, closed by the straight = 
line joining the headlands of the Pay, 5 

“The mathematical centre of an irre = 
lar figure is the micd-position of tts area. u - 
All mechanical centres, such as the contre = 
of gravity or-of equilibrium, ete, in which — 
the action of any force is concerned, must = 
be exclude! from consideration. = 

“This will readily appear if we con- = 

sider for a motnent the case of a bay in fe 
the shape of a crescent. The centre of = 
gravity of its figure would not fall impor = 
the water of the bay at all, but upon the pete oer = 
promontory of land embraced by the wa- a 
ter; ‘This, of course, could not be con tn cs 
stilered as the centre of the lay. ae 

“ Neither if any general mathematical ie sac & 
process applicable, such as that of. the ae, 
method of Least Squares, This method Lf" 
will find the centres of any group of ran f=" 
dom spots, but were they disposed, incres- | | 
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eent form, the centre would be, not amon 
them, but within the convex space whi 





vised for finding the mid-position of ir- 
ular and restricted areas, and many 
might be suggested, more or less appli- 
calle to different fig res, But it will be 
sifficient here to indicate only the method 
which I have adopted as best suited to the 
igure in hand, possessing, as this does, 
something of a curved or crescent shape. 
“| have supposed a vessel to enter the 
Bay from the ocean, at a point midway be- 
tween its headlands, and to sail a course 
as nearly as possible equidistant between 
the opposite shores, on the right and left, 
until it has penetrated to the remotest 
point of the Bay, 

‘This course, being carefully plotted 
upon the map, although curved, may be 
taken as the long axis of the Bay. 

“At right angles to it, at different 
points, TC have drawn straight lines reach- 
ing across the Bay from shore to shore, 
and, by use of a planimeter, have de- 
termined the position of such a line which 
will exactly livide the whole area of the 
Bay into equal parts. This line may he 
taken as the corresponding. short axis of 
the Bay, and its intersection with the long 
axis will be the ceritre of the Bay. 


THE 


HE route for the Nicaragea Canal 
as projected by the present Isth- 
mian Canal Commssin is shown 


on the accompanying map. It gener- 
ally follows the course of the San Juan 





River for one hundred miles from the: 


Caribbean Sea to Lake Nicaragua about 
one hundred and five fect above tt, then 


it traverses the lake for a distance of sev- 


enty miles to the mouth of the Rio Las 
Lajas, and after following the valley of 
that stream for a short distance, crosses 


ee ee ee 
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“When at that point, a line drawn 
across the bow of the supposed vessel, 
dicular to her course, would have 
one-half of the waters af the Bay in front 
of it and one-half behind it. 

“ Having carefully located the point in 
tins manner, I have determined trom the 
scale of the map, its distance from the 
summit point of the small island in the 
Bay, whose latitude and longitude are 
given pon the map as tollewe 


Latitude, <1" oF ro 
Longitude, 85° 43° 38" 


“Tt proves to he 37 seconds to the 
northward and 14 seconds-to the east- 
ward of this point. 

“T therefore fix the position of the eer 
tre.of Salinas Hay to be: 


Latitude, 11" 07" 47° North. 
Longitude, as" ae 24" West, 


“Toward this point the boundary lime 
nitist run, from tts meeting with the Sapoa 
River, unless the two Coitimissions. can 
agree upon a line with natural land- 
marks,” | 

All the Arhiter’s Gime i were waiti- 
cably received by both Republics, the 
questions in dispute are settled, and the 
boundary matted with sufficient acct- 
racy for many vear's to come. 


NICARAGUA CANAL 


the continental divide, forty-four feet 
shove the lake, and descends the valley of 
the Rio Grande to Brito, seventeen miles 
from Lake Nicaragua. 

The canal as proposer will have a mean 
depth at low water of thirty-tive feet and 

a botterm width af one hundred and fifty 
feet. This width is for the straight ece- 
tions; on curves with a radius of less than 
127,000 feet the width is increase! at the 
rate 6f one foot for ench two hundred feet: 
thus a curve with a-radius of 6,000 fect 


THe Nicaracua Canan 


will have a width of one hundred and 
eighty feet. 


Starting from the Atlantic terminus the 


canal may be described as consisting of 
threo stages: first, a period of ascent for 
a distance of fiity miles from Greytown 
till it enters the San Juan at a point about 
two miles above the mouth of the San 


Carlos River, This stage must be exca- 


vated. Second, a period of one hundred 
and twenty miles of high level, the level 
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Second, The excavation of the canal 
pram in the swamp sections between 
Greytown and the Florida Lagoon. 

Third. The heavy cutting near Boca 
San Carlos and at Tamborcito. 

Fourth. The construction of the large 
cum at of near Boca San Carlos in con- 
Pape with the regulation of the summit 
leve 

Fifth. The Locks. 

Some fifty years ago there was a 
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of Lake Nicaragua, secured by means of 
an immense masonry dam which will ex- 
tend the level of the lake fifty miles down 
the San Juan. This stage consists of im- 
proved river and Jake channels, Third, 
a period of descent from the lake level to 
the Pacifie throtgh the continental divide. 
This stage, seventeen miles, must also be 
excavated, 

The salient engineering problems con- 
nected with the Nicaragua Canal project 
as outlined by the Commission are as fol- 
lows: 

First, The construction of harbors at 
the termum of the canal. 





roml harbor at Greytown, the east- 
erm terminus of the canal, with thirty 
feet of water at the anchorage anil 
about the same depth in the entrance. 
The entrance to this harbor where it then 
existed, has been obliterated and the har- 
bor itself is now a lagoon almost entirely 
enclosed, of restricted area, with only 
about half the depth of water in it that 
ormeriy existed. Vessels for Greytown 

: Hed to anchor in the offing 
and dischatee their cargoes on lighters 
which are taken into the lagoon across a 
bar having a depth of less than six feet of 
water. As the prevailing trace winds are 
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stromy and blow alist directly on this 
part of the canal, the construction of o 
Rarbor at thers terminus becomes necessary 
in the carly stages of the work as well as 
for use alter the canal is doimpleted, 

If 1s proposed to construct, by cxcava-— 
tion, harbor of sufhicient area to uccom- 
miotlate vessels using the canal. Tlie en- 
ian wionmid have ail mani depth of 
thirty-five feet ard a bottom width of 
hve humdred tect, guarded) by two petties 
springing tram the shore line pear Har- 
bet bbens E 
of loose stone ton learht of six feet above 
mean high tide, the hearting to be com- 
posted of small anil the outer portion of 
not casily moved by the 
waves, [tis notexpecte!, however, that 
the construction of the yetires will abone 

the entrance. Dredging will also 
Li Pe CSS0 4 aril TE mikintemance Ths. ¥ 
quite an extension of the jetties or ire 


infor both 


Pluste jetties are to lee barat 


larre stone 


hort 

if iia 
gre 
™, 


T 
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Phe western terminus of the canal will 
be mar Brito, Here, as at Greytown, 
there is no harbor, anrl an artificial one 
mist be constructed. The same general 
engincering principles will guide m ‘its 
construction, The with and depth of the 


ling in Nicaragua, 


entrince wil be the same. The sanil 
movement on the western chast, however, 
is slight as compared with that m the 
viemity of Greviown, The prevailing 
winds On this 2h are of-xhore, andl de 
strictive storms selilom visit this part of 
the coast. Die cost of maintenance of the 
arbor On the weet side wall therefore lic 
ese than that of thi . 
mat tore Vie th 
bor a part of the cdistvice between 
Greytown and the Florida Lagoon the 
canal line passe over swampy Sections, 
Where the material ts too ecit to suport 
ite emlianknterits TCCesSSsaATY to bomaty crit 
Minn, and to mir 
tain the canal level thelt. Protecting em 
| NUTT ITCLIES ofc therefore fo le cope rieted 





ne Of the cast sike 
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over these secthins, These eribankinents 
are to be located 25 tar as practicahle on 
the firm land composing the neighboring 
ills in places, however, the 
STound which 15s sait to a consilerahile 
depth. Waterways are provided ort the 
cmibankment lirieke to dispose of flood 
water in the protected areas. 

Al two places near the Boca San Carlos 
dam site heavy cutting 1 encountered, the 
Taxintim depth tor short distances being 


Criss 
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two frundreadl and eiphteen and one bun- 
dred and seventy fect respectively; but 
the deepest cut of all is at Tamborcito, 
about twenty-six miles from Greytown 
Here the hich pround north of the canal 
approaches Pa close ca the river th Mak: fl 
cut through it becomes imperative, The 
ridge 18 narrow, however, the wuith at the 
top being only afew feet-and at the level 
of the water m the canal leas than three 
thousand teet, bet the extreme depth of 
the cut 1s Dweo hundred and nineteen feet, 
The borings show that it ig-nearly all hard 
rock. The less heavy cuts will also be | in 
firm ground, but the exact character of the 
material cannot be stated until the borings 
now in progress have been complete 
The most dificult engineering work in 
connection with the Noicar, agua Canal 
project4s the construction of a dam across 
the San fuan River to hold back the 
waters of the lake and enable its level to 
be recuiated, [Tt is of great importance 


NicaRnaGuA ‘Canat 
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that this diam shold be focated above thie 
month of the San Carlos River. 
intter cischarges at ties as much ag 100,- 
ooo cubic feet of water per second, carry- 
Cray sk itl i if eres ut quantities oe earl 

Lake Wicatigoa, which torns a-part of 
the sunmit level, iz about cme handres| 
miles [ong anil forty-five miles wide, and 
is distant only ah velve to thirty miles 
trom the Pactic. Originally it was an 
arm of the Pacific Ocean, but the shitting 
oft the conbrental divide cut it off from 
the sea. The lake discharges through the 
San Juan River inte the Cariblwan Sea 
pear (srertown, For the upper half of 
te course the San Iuan winds through 
jnily country. either it nor any of its 
tnhutaries am this section carries much 
sediment, and 2 slack water mivigation by 
means of locks and dams is pr woticable 
But half way down its course the San 
| taut River receives the waters of the San 
Carlos which carry greaf quantities of 


as the 
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mind and thas render the San Juan use- 
less for the purposes of a canal beyond 
their junction, The canal toute, there- 
fore, is compelled here to leave the San 
nan, which can ne ae be of service, 
and find to the sea. an independent way. 
Lake Nicaragua can furnish an unlim- 
ited supply of water to the canal. It is be- 
lieved that it varies in its level as toch 
as thirteen feet. Such an extreme fluc- 
titation occurs, however, only at relatively 
rémnote intervals. This fluctuation will be 
reduced by the construction of the dam in 
tie’ Sank Tana Hilee saat aliaue the Sac 
Carlos, whose waters cannot be tised be- 
cause of the load of sediment they carry, 
To reach the summit level from the At- 
Jantic side five locks will be constructed, 
the first having a lift of thirty-six and one- 
half feet and the other four a uniform lift 
of eighteen and one-half feet, except the 
lock at the sumenit, the lift of which will 
vary with the level of the lake. The locks 
will he seven hundred and forty feet long 
by eighty feet wide in the clear, with a 
depth of thirty-five feet over the miter-sill. 
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From the Pacific de the summit will be 
reached by four locks of uniform hit of 
twenty-cight and one-half feet. I[t is as- 
eumed that the mean level of the two 
oceans is about the same. The mean 
range of tides on the cast is about one foot 
and that on the west side about eight fret. 

The following table gives the distances 
on the Nicaragua route: 





Number of miles of canal proper..... 67.34 
Number of milea of river unproved... 27.96 
Sumber ws iiles not mequiring in 

provement i726 
Number of miles of lake channel “joo 

fort WHOE viecieutesvessenackenvaes 2:19 
Number of miles of lake not requiring We 

improvement ....- 2.74 
Number of miles of harbors and en 

{TANCES 1O ANING .-25.e00eeer essere 4.05 
Total sumber of miles from ocean 

Horan, tessired from oe & fathom 

CHIVES. 2.05. » IBG. sy 


Time necessary to. pees through the 
canal, 33 heures. 


The Isthmian Commission believe that 
it would take ten years.to construct the 
canal, and that the cist would be at least 





THE TSANGPO 


By Jam Es MAscARENE 


ELE Tsangpo is in several re- 

spects the most remarkable river 

in the workd, It is the highest 
of all navigable streams, flowmg for 
teariy a thotisand miles at an elevation 
of from 11,000 fect to 14,000 feet, Dur- 
ing the ‘Bteater part of ifs course its 
current is ‘sluggish, but for a hundred 
miles or more the mughty river, in its 
descent to the coast plain, mins with the 
speed of a mountain-torrent. Though 
one of the largest of Central Asian 
streams, it has never been followed from 
its source to its mouth, and wntil recent- 
ly it was. doubtful of which of two well- 
known rivers it was the head-waters. 


Hupparp 


The attempts to solve its mysteries have 
been attended) with an almost unparal- 
leled heroism, endurance, steadfastness, 
and self-sacrifice, For the principal ex- 
plorers of the Tsangpo have been ani- 
mated, not as those who sought the 
jountain-springs of the Nile, by the hope 
of the world’s applause at their suctess 
— that was denied them—ut fora sim- 
ple daily wage and the consciousness of 
yYalty to duty. 

The physical history of the Tsangpo 
is briefly this: It rises in the extreme 
southwestern corner of Tibet, close to 
the sources of the Ganges, the Indus, 
and its great affluent, the Sutlej, at a 


— 


Tue Tsancro 


height of nearly t§,co0 fect, Receiving 
the dritinage of the slopes of the Hima- 
layas and of a little-known Tibetan 
range running parallel with these moun- 
tains, it soon becomes a stream wide 
and deep enough to be navigable. 
There iz a considerable boat traffic upon 
it, at an elevation but littl below the 
summit of Mt. Blane. It flows due east 
for some eight hundred miles, Lasiite 3 
numerous: large tobutaries trom ‘bot 
gouth and north, and when near Lhasa 
it ta, at low. water, nearly o third of a 
mile wide and twenty feet deep; in food, 
two miles wide and of unknown depth. 
In Jongitude og" FL it makes a sharp 
bend to the south, and passes throug 
the Himalayas in a course known only 
to the savages who dwell upon its pre- 
cipitous banks, 

When last seen by an explorer it is 
at-a height of from eight to eleven thou- 
sand feet, but when it emerges in Assam 
it is only four hundred feet above sea- 
level. From this point at pursues it 
sluggish way for another eight hundred 
miles as the Brahreaputra to the Ganges 
and the Bay of Bengal. There has been 
u long controversy, inta the details: of 
which if is not necessary to enter, as. to 
whether the Irawadi or the Brahma- 
putra is the continuation of the Tsangpo. 
Though there has been as yet no direct 
evidence—the last expedient of thraw- 
ing in marked logs in Tibet having 
failel—the oweneral consensns of scien- 
tiie opinion is in faver.of the Brahena- 
yattra, and the latest English garetteer 
describes it under this name. 

It is hardly to be expected that pure 
science will be much benefited by the 
lifting of the veil which hange over this 
part of the river's course: Fut there 
ean be little doubt that it hides scenes 
af magnificent beauty and grandeur 
which will thrill the expectant world, 
and give it new and nobler conceptions 
of the sublimitw of nature. 

The imagination fails to grasp the 
reality, as there is no other Instance on 
earth of a large tiver dropping eight 
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thousand feet in one hundred and fifty 
miles, plunging with the mad rush of a 
mauntam-brogk hemmed in by ranges 
whose peaks aré from thirteen to twenty- 
two thousand feelin height. The native 
testimony ts conclisive as to the exist 
ence of it least one awe-inspiring fall 
before Tibetan territory is leit, A scip 
entific journal® published, a lew years 
ago, a: copy of a picture of them by 

‘Titetan artist who lived in 
their vicinity. It shows them enveloped 
im clouds of mist and -spray, and the 
cliffs are covered by sub-tropical vegeta- 
tion. : ‘The row Nessim: yee rs the awe- 
struck pilerim that anid the thundering 
water Gerda a kingslevil, placed there 
under a spell by the lamias, and, when the 
river is low, the faithful can see his 
figure looming dimly through the fall- 
ime waters; 

It has not been from the lack of the 
spirit, of adventure, or becatuse of the 
natural ck tege aes Ms the 
rmepion—preat though they doubtless are 
raha no white man has solved the 
mystery of this part of the river's course. 
lts attempted ascent from the plains of 
Assam has been absolutely prohibited 
hitherto by the Indian Government on 
the entirely reasonable ground that 
there ts almost a certainty that the ex- 
plorer would be killed by the savage 
Mishmis, who ore intolerably jealous of 
the presence of a stranger in their coun- 
try. This would necessitate & punitive 
expedition costly in treasure and in lite 
—an evil by no means commenstirate 
with the gain of having satished what is, 
after all, pure curiosity. The Tibetan 
officials also, while pb ao far as 
they are able any white men from enter- 
ing Tibet, for some unknown reason 
forbid Tibetans even to attempt to de- 
eeond the river bevond their own 
frontier, 

The Festepe has been explored, how- 
ever, with the exception of this one 
hundred and fifty miles, notwithstand- 





" Geographical Tournal, rol. 5, p. 258. 
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tier the opposition of the Tibetans and 
the ditheulties presented by the highest 
Mownitan region in the werld, though 
not by white mem At any time within 
the last thirty-five years the trans Hima- 
lavan traveller tnight have met a cara- 
vin of Tibetan and Indian traders with 
their pack-laden sheep climbing or de- 
acending some steep mouritali-pass, or 
crossing the Tsangpo on rafts. Walk- 
ing humbly with the servants and slaves, 
for to walk is a-mark of servitude with 
those people, there would he an Indian 
with tea-bowl and prayer-bartel sus- 
pended at his girdle, counting his rosary 
as he walked, differing in nothing: ay 

pereaey from his companions except im 
his. more intelligent face and the greater 
interest with which he noted everything 
about him. But open his prayer-barrel, 
which he piously twirls when he comes 
to some particularly dangerous spot, 
and there will be found in it, instead af 
the scroll with the Buddhist prayer, 
“Om mani padmi hom,” notes of the 
Journey after the boundary was crossed, 
observations with sextant and compass, 
and a simple route-survey showing the 
length of cach day's march, the relative 
position of the prominent peaks, the 
course af the-streams, and their approxi- 
mite breadth and depth Examine 
closely his rosary, and one would dis- 
cover to his surprise that, instead of the 
orthodox one hundred and eight beads, 
there were only a lundred, ond that he 
dropped one at every hundred steps, 
which were uniformly two and a half feet 
long. If he were watched carefully he 
would be seen to steal from camp at 
night, when all else were sleeping, if bit- 
ing wind, freezing cold, and driving 
snow permit, with his box and tea-bowl. 
Taking from beneath the false bottom of 
his box a few instruments, and pouring 
eome quicksilver into his tea-bow! for an 
artificial horizon, he makes an observa- 
tion of some star, notes the condition of 
barometer and thermometer, compares 
lita chronometer. with his watch, and 
then goes back to camp to write up his 


——— Oe 
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journal, and at length to sleep. Years 
niter, the traveller might sce this same 
man at the Great Trigonometrical Str- 
vey in Caleutta reading to an English 
officer his journal, explaining his obser- 
vations and route-survey, and parrmating 
his adyentures—in ond instunee these t- 
cluded a seven years’ slavery in Tibet. 
Tie asks who he is; and is amazed fo 
tearn that he is only a school-muaster in 
a little: Mimalayan village in the district 
Of Kuumaon. | 
What ts his.reward for these year-long 
toils, sufferings, and dangers, this daily 
risking his life in an ‘attempt to add to 
the world's peowiesee ? A little piece of 


land, possibly a small pension, and, while 
he is ablé to serve—oblivien. But soon 


the scientific journals will be full of ac- 
counts of the wonderful journey of the 
native Indian explorer, the preat extent 
amt marvellous accuracy of his survey, 
his pluck and endurance, his fertility of 
resource, and, above all, his single- 
hearted devotion to the cause of science, 
If his services are publicly recognized by 
some great Society, with the names of 
world-renowned explorers, we read 
mercy, ~ The Pundit eniployed by Cap- 
tain T. G. Montgomerie—a gold watch— 
for his route-survey in Great Tibet,”* 

twas in 1861 that the successful op- 
position of the Tibetans to the explora- 
tion of the trans-Cimalavan region, [ry 
Europeans, as well as tive tact that Indian 
tradtrs. were pereuites to travel freely 
throughout Tibet, supgested to an officer 
connected with the Great Trigonometrical 
Survey of Intia the expedient of employ- 
ing tintive surveyors. y Pope 

The village schocl-master, Nain Singh, 
who had been in the cervice of the broth- 
ers Schlagintweit during their explora- 
tions in Kashmir, was the first man to re- 


“Royal Geographical Society Year-Boule, 
Thoo, fp. 20m. Tt should be nid, however, that 
a: rey Lite pabrnay s sar ne Ste yeh Oe 
the Polit Nain Singh—then incapacitated for 
further service. Two others are also man- 
cei by time im the list of recipients of 
awards, 
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ceive the necessary training for the work, 
At the headquarters of the Survey he was 
taught the use of the sextant, compass, 
ete, to recognize all the larger stars, to 
walk with paces of uniform length, andl 
to make a simple route-survey. When 
these thines had been sufficiently ac 
quired, he was sent to explore the Tsang- 
po from its source to India, if possible. 
it was 1805 before he succeeded mm estal- 
lishing in Tibet a5 a trader desir- 
ing to buy horses and at the same time, 
a5 2 pious: Buddhist, to do homage to the 
Lhasa Lara. His instrumental equip. 
ment consisted of a large sextant, two box 
sextants, prismatic and pocket compass, 
thennometers for observing temperature 
of air and of boiling water, pocket chro- 
nometer and common watch, with appa- 
Tatus, the latter reduced a2 much a8 pos 
sible.” After ntumerous adventures. he 
finally reached Lhasa, where he had an 
interview with the Grand Lama, whom he 
described a3 a fair and handsome boy of 
about thirteen years of age, seated on a 
throne six feet high, attended by two of 
the highest priests, each holding a- bundle 
of peacock feathers. In this journey he 
waz able to follow the are of the river 
only to the neighborhood aSa, somc 
six hundred miles, Nor did he succeed In 
tracing it farther in a seeond journey 
mace seven years later—a jo mem- 
urable, however, from the fact that he 
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ninde 2 route survey of 1,319 miles, 1,200 
of which were through country never oe 
viously explored, and took four hundred 
and ninety-seven observations, Durin Es alt 
this. time he was known to the. 
world only as. the “pundit,” but the sui 
ferings of this last joutney haying so af- 
fected his health as to compel him to give 
up his connection with the Survey, his 
name was disclosed. He haz been fol- 
lowed by others; among whom those 
known as A—k, D—m—g, and K. P. have 
accomplished the most in ttans-Hlima- 
lavan exploration, all men of like courare, 
endurance, aml animated by a sing. 
minded devotion to their duty. But at 
have succeeded, as yet, in tracing the 
Tsangpo's course through the mountains 
to “Assam. 

But there are indications of a 
of esi of the rulers of Tibet toward 
the Inetin in Government which promises 

tercourse between the two countries 
in the not distant future. As the deadly 
hostility of the Mishmis to strangers pene- 
trating their mountain fastnesses has been 
iaely duc to Tibetan influence, we Blond 

im time to a similar change amo 

them to friendliness, If this should be the 
case, We trust that the man who lifts the 
veil which shrouds this wondrous passage 
of the river through the Himalayas may 
be ane of that noble band, a native Indian 


SsuTveyor, 






















RECENT CONTRIBUTIONS TO OUR KNOWL- 
EDGE OF THE EARTH’S SHAPE AND SIZE, 
BY THE UNITED STATES COAST 
AND GEODETIC SURVEY. 

Ry C. A. ScHoTT 


ep VE Survey has just publishe a 
| quarte volume containing an ac- 

SR count of the transcontinental tn- 
angeulations and measurements of an are 
of the parallel in latitude 39°. It also has 
realy for publicition the manitseript piv- 
ine the result of an. oblique arc in the cast- 
erm part of the United States. Both are 
contributions of grent length and among 
the first of their land in America. | 

At first sight it might appear rather late 
in the history of the Survey to bring out 
results of the earths figure. Hut tt 
should be remembered that such measures 
were not the prime object of the Survey 
in its early stages of activity, but came 
about in the natural course of continuous 
development during nearly two-thirds of 
a century. What was required was to 
eccure a serics of geodetic mensures con- 
sistent within themselves and serving a5 a 
band binding together the separate detail 
surveys.2o as to fotm ultimately a sys- 
tematic whole. This requirement de- 
manded the establishment of extended 
primary triangulations not only along our 
coasts, but also asa connecting link across 
the country from ocean to ocean, to se- 
cure uniformity of results, The growth 
of these operations depended of course 
the immediate requirements of the 
Survey for the production of harbor and 
eoast charts and was subiect to the means 
available from year to year. 

Thus when i state that the first was 
made between the years 1544 and ce ie 
and the second between the years 1633 
atid 1898, | do not mean that it took fiity- 
four and sixty-five years respectively to 
complete the task. Indeed, in either case 


there Were many years of interruptions. 
What these long intervals signity atl 
emphasize, 14, that the varles oper 
tions of the Sorvey were more urgent- 
ly required in the production of prac- 


tical results for immediate use and in 


& preat measure as aid to nayigaion. 
For the. more technical part of the work 


the available knowledge of the earth's: 
mignitude wae sufficient for the cariy 


needs. At the same time it was recog- 
nized that the racasutement of the éarth 
required the same means and methods 
as that of an extended country, viz, 
a network of primary triangulations and 
a number of astronomical determinations 
for latitude, longitude, and azimuth of its 
points. In time, therefore, sufficient ma- 
terial would accumulate to direct special 
attention to this, the highest feature of 


-poodesy. 


After the toangulations had reached 
hundreds of miles in extent, and the geo- 
graphical positions had been determmed 
by their development upon the surface of a 
spheroid representing the shape and size 
of the earth, it became a matter of im- 
portance to see that the direct astronom- 
jeal measures for latitude and longitude 


kept-in close accord with the correspond- 


ing geodetic measures; this it came about 
that in February, 1&8o, the Survey 
changed its first reference spheroid, that 
of Bessel, fora more suitable one, that of 
Clarke of 1566. 

When in 188 the United States, by 
resolution of Congress, consented to be- 
come a member of the International Geo- 
detic Association for the measurement of 
the earth, the subject of the measures of 
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ares camnc brite mrcater PTOMINeHCe, Ana 
thus the field work of the two ares, then 
fuirly under way, was accelerated anil 
brotight to a clost late in the year [Sge. 

Before entering upon the detail of the 

(wo arcs it. may oot be out of place to 
state that in order to obtain a measure of 
the dimensions. of the earth, as. repre- 
sented by a spheroid, that ia, by a surface 
generated by the rotation of an ellipse 
about its minor axis, it is essential that we 
should be in possession of at least two 
arte or of an equivalent thereat. For 
combinations of two ares of the meridian, 
their mean latitudes should ditter widely; 
the same is true for the combination of 
two arca of the parallel. We may also ob- 
tain an are of the meridian with one of the 
naraliel, hutim every cise the measures 
should be of considerable extent. Arcs 
of less than 5° (obouwt 956 komn., or 345 
a mules } wold now he regarded aS 
shart ones. It has been stated that one 
of our ates is an oblique arc,-and as it 
Piassesses a great range of latitude and 
aleo of longitude and 1s supplied with a 
lareé number of astronomic measures, it 
is of itself sufficient for the deduction ot 
stnes for the dimensions of the earth. 
Furthermore, it may be remarked that for 
any relatively stall part of the earth's str- 
face an osculating spheroid may be de- 
termined, as, for instance, was done for 
our olin ie 1Tc Such a spherotd lias the 
property that its surface is in best accord, 
as regards curvature, with the actual of 
physical one, the latter considered ws o 
mathematical surface of equilibrium and 
generily known as gear. 

The definition of an osculating spheroid 
thus implies that the stm of the squares 
of the difference between the various 45- 
tronamice and geodetic measures be a 
minimum. lhe muthematical treatment 
of the combination of the arc measures 
differs according to their nature, whether 
they are extended in a certain direction or 
whether large areas are covered, but m 
its generality it is necessarily laborious. 

The salient points of the two ares under 
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considermtion and the results teacher! Try 
now be briefly stated, First, the arc of 
the parallel in latitide 99°." It extends 
from Cape May, N. J., on the Adantic 
coast, to Point Arena, Cal., on the Pacific 
cost, and ranges over 48" 46° of long 
tinde, with a linear development of about 
225 kilometres, or 2,625 st. miles; The 
triangulation is supported by ten hase 





©. H. Tittmann, Superintendent, 
U.S, Coast and Geodetic Survey, 


lines with an aggregate length of 5334 
st. miles, the longest or Yolo base berneg 
10,9 miles in length; one-half of these 
lines haying a amaller probable error of 
tiaasore than one part in a million. A 


*U, SS; Const and Geodetic Survey; H. 5 
Pritchett, Steperintendent. The ‘Trasecenti- 
nental ‘Triangulation and the American Are 
of the Pesrallel. Hy © A. Schott, Assistant, 
Coast and Genletic Survey, Washington. [. ©., 
yoo. 
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chiracteristic of the triangulation i is its 
rigidity imported to nt by quadrilaterals 
an] other polygons. In crossing the 
Rocky Mountains many of its sides ex- 
ceed] one hurddred miles in length, and 
there is one side reaching to a length of 
2o4 km,, or 183 st. miles; the altitude 
of many of the sitions is also consider- 
able, reaching to 4.900 metres, or 14,108 
fect, in the cose of Bris Beak, and. to 
Ti.421 feet ot Mount Elbert pe eanen 

rical conditions: seeing ta tee 

lation are satisfied tater oo incl 
sive of the seve accord of the hase 
ines, so that the same length for any given 
line is found nd matter from what line 
one may start. ‘This involved much heav 
work; for instance, the triangulation 
justment between the Salina ond the El 
Faso base demanded the simultaneous 
solution of ninety-nine normal equations 
(with as many unknowns 3 4. Te adelition 
the figures required the evolution of a 
correction to each of the two hundred ad 
twenty-five observed directions. 

‘Coming to the astronomical meastres 
we have distributed over or near the are 
ene huncted and nine latitude stations, oc- 
cupied almost exclusively with zenith tele- 
scopes; there are, also, seventy-three 
acimmith stations, various methods having 
been used, and lastly we haye twenty-nine 
teleeraphically determined longitudes, 
These, of course, are of paramount im- 
purtance for an arc of the parallel. There 
cannot he toa any longitude stations in 














nireeasi tng of that great stumbling-Mock 
in geodesy, the local deflections of the ver- 
tical or pl umb-line. These deflections of 
the venith from a normal direction have 
boon divided into two groups: Those 
which are regional or mantfest thertiselye= 
with marked common fentures over thou- 
sands of square miles, ancl those which are 
quite l and : tly depend upon the 
urface features immediately siirrounding 








These deflections, evel in. level cou 
tries, average about 2.5"; but in mouri- 
taincus regions this deflection is greatly 
surpassed, Thus we find for deviation of 
the plumb-line at Patmos Head station 
t=" to the north, at Colorado Springs 23" 
to the weet, at Salt Lake City about 17", 
atid at Ogden about rs” to the east, at 
enon Station, Nev., nearly 2g" to, the 
weet, the quencies depending to sone 
extent at the spherow of referente: but 
their amoont and direction are obviously 
well accounted for by the position of 1 
known attracting tuisses. In connection 
with this, continental attraction may man- 
ifest itself and be recognized by the as- 
tronomic amplitude of the longitudes of 
extreme stations of a long arc being in 
excess of the corresponding. geddetic 
amplitude, ‘The matter cannot be further 
pursued bere in ‘detail, but it may suffice 
to-state that the average curvature of the 
equaipotential surface of the geod along 
the parallel of 39° approaches for about 
four-sevenths of the are from its eastem 

















A NOTE CONCERNING 


THE CH ART ON THE 


OPPOSITE PAGE 
HE value of the Chart of the World, shown on the oppomte page, is thar the areas of all 


parts af ihe world appear in trie proportian. 
The projection is the invention of Profesor. B. Mollweide, in 180 9 5 numeris 


applications of i were made by Babinet in 1997, 
uimeler the designation Babinet’s homobographic 


which gave rise to his name beme atached wi 
projection. Ir is an equal ourfuee projection in 


which the entire turface of the earth te ferecacieiect enchecd within an elliptic outime,- whore major 
and minor axes represent the equator and central meridian respectively, with a ratio of 2 to 1. 
The parallels are simaight lines, and the meridian, ellipses, and each zone or subdivision of the pro- 
jection fein due proportion to the corresponding area on the sphere. “The distances of the parallels 
from. the equater-line are computed from the formula characteristic af the projection. C. A. §. 
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PRINGIPAL ARCS OF THE MERIDIAN, THE PARALLEL AND OBLIQUE AACS. 
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end closely to that of the Clarke sphe- 
roid; whereas, for the remaining three- 
sevenths, or for the étalon across the 
Rocky Motintains to the Pacific, the cur- 
vature comes more nearly to that of the 
Besselian spheroid, In the published 
paper two tables are given: containing the 
results needed for combination with any 
other arc and, in conclusion, some pre- 
liminary rough combinations of Ameri- 
cin arcs are presented; all of which poit 
to a reference spheroid) of larger dimen- 
sioms than those of the Besselian and are 
in fayor of continuing the use of Clarke 
for reference. 

The second arc wnder consideration 
extends from Calais, Me., in the north- 
cast and opposite the Canadian boundary, 
to the Gulf of Mexico, and terminates at 
New Orleans, La It is known as the 
Eastern Obliqtes Are of the United States. 
Its length is2,612 km. or 1,623 eid 
miles; its difference of latitude is 15° 
and of lo de az" 47. The chai 
direction is, therefore, favorable ane the 
length ample to secure fair results for an 
osculating 3 
angulation tollows the Appalachian chain 
of mountains; in Western North Carolina 
and Fastern Temneesce it bifurcates, leay- 
‘img an oval space between the two 
branches, The length of sides depends 
upon six base lines, and in general the de- 
velopment is: closely accommodated to the 
hypscmietric and other natural conditions 
along the course, It includes among its 
stations the two highest points in the east- 
etn part of the United States, viz., Mount 
Washington, N. H., rising to about 1,920 
metres, oF 6,300: feet, and Mount Mitchell, 
N.C, rising to about 2,038 metres, or 
6,687 feet. | 

The adjustment of the whole triangu- 
lation is effected precisely as explained 
in the use of the are of the parallel, 
the small reduction to the sea-level of 
the observed horizontal directions, on ac- 
count of the altitudes sighted, was anly 
applied when exceeding 0.05". The prin- 
cipal labor of adjustment was demanded 





hero. In the main the tri- 
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by the tiegessity of bringing tite accord 
the measured lengths of the Fire Island, 
the Massachusetts and the Epping base 
lines, and fulfilling the asters spe 
tions of the intervening net of trian ples 
This demanded the ng of ity- 
seven conditions aril involved the simul- 
taneous solution of an equa) number af 
normal equations and the working out of 
ont humired and thirty-one corrections 
of observed directions. OF astronomiic 
meastites we hove seventy-one latitude 
stations, seventeen longitude stations, and 
fifty-six armimth stations, tolerably well 
distributed over the whole extent of the 
arc. The lautudes; as were those of the 
are of parallel, were corrected for height 
of station or cirvattte of the vertical and 
for variation of pole according to Dr, 
Chandler's and Dr. Albrecht's researches, 
The sate scrutiny a5 before had been ex- 
tended to the defections of the vertical, 
bath regional and local, ‘Partly on ac- 
count of avoiding unnecessary labor, but 
principally on accomnt of the crowding to- 
gether of astronontic stations in certain 
very limited localities, and all of them, 
therefore, partaking of the deflections 

characteristic of this aren, the total num- 
ber of astronomic stations admitted into 
the final equations for the determination 
of the best spheroid were thirty-six for 
latitude, fourteen for longitude, and thir- 
ty-four for azimuth, or eighty-four cond- 
tions in all 

These cighty-four differences between 
the astronomic and geodetic results con- 
stitute the data nerded for a new deter- 
mination of a spheroid; mext the func- 
tional relations ‘een the positions of 
these stutions upon the reference: apheroid 
to the earth's equatorial radius and to the 
cotnpression of the beat axis had to be 
established. 

The final normal equations contain, 
therefore, four unknown quantities, viz. ; 
the correction to the meridional deflection 
af the vertical at the initial or reference 
station of the oblique arc; second, the 
corrections to the deflection of the ver= 
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tical, in the plane of ithe prime vertical, 

at the sime place; third, correction to the 

equatorial radius of the refererice ephe- 

roid; and, lost, the correction to its com- 
pression. 

Tri the combination of conditional equa- 
tions arising from observations of a dif- 
ferent riature, the question of their rein- 
tive weights must be considered. In the 
present case, four assumptions were made 
and the consequent normal equations 
solved, vies: for equal weights, for 
weights one-half, one-third, and one- 
fourth to the azimuth equations, the lat- 
ter being necessarily. inferior to the 
eqttations derived oer lntitudes and 
longitudes. A comparison of these four 
results showed that tf, was of small conse- 
quence which of these hypotheses was fi- 

teil, snice the corrections to the 
equato ii, radius ofthe reference spheroid 
uctically the same for any of these 
eses, and nearly the same could be 
said of the resulting compressions. The 
weight one-third to each of the azimuth 
‘equations was finally decided upon, and. 
the re “4 dumens fons of an osculating 
were found to be: Equatorial 
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sion, o¢5 + 5. The equatorial 
radius, if pee ee differs but forty-nine 
metres from Clarke's value of 1,866 
adopted on the Survey, while the Hes- 
sae Valite is apparently too small by 

ig hundred and nine metres, On the 

hanil, the compreszion or the ratio 

of the difference of the equatorial and 
polar semi-axes to the former is in favor 
of Bessel's spheroid, of which the com- 
pression is ass that hte one more 
closely 2 Oproachin 

Tn the present ate ‘of zine knowledge 
there is no reason to siippese that the cur- 
yature of the northern part of America 
differs any more from | of a 
spheroid derived from ares of all kinds 
. cmiaphere dif than en Dee sail 

ere differ among themselves. 

comparison of a namnber of such locally 
adopted spheroids will bring to evidence 
the local deformities in the chape of the 
earth's equilibrium eurface and furnishes 
the geoesists endless material for the 
study of the earth's actual f 

‘The manuscript concludes with a com- 
parative table of the di TOTS O 
spheroids which of late have come more 
into prominence, Tt is as follows: 
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EXPLORATIONS IN CENTRAL EAST AFRICA 


{ Kk. DONALDSON SMITH has 
returned! to Philadelphia from a 


journey Of 1,500 mules through 
Cente Africa, from Berbera, on the 
Somali coast, to the Nile via Lakes Ne- 
dott and Stephanie; the last halt of the 
journey Was over new country never be 
fore explored. 

Aiter considerable difficulties with th 
local officinis, which eeoteel the fitting 
out of three distinct expeditions, Dr. 
smith started from Berbera on August 
41, 1809, Owing to the desertion of his 
Sikh Gilawers he beca to cous Ge 
Hand with only seventeen Somalis: and 
as many Gurkhas and. Silchs, besides this 
assistant, Mr. Frazer, and a ournese 
cook. ‘Phe expedition marched by way 
of Milnul, Sesahane, anil Sheneli to the 
Shebeli River, the followers being in 
creased to forty-ciglit on the way. The 
Shebeli was reached on September | 
at a spot called Godi, over four hundred 
miles from Berbera by road, and on 
September ‘rth the expedition started 
west again, and between Gohulle and i 
Dere followed the line of march traversed 
by Dr, Smith in ras: 

In the first journey he saw the worst 
side of the Abvasinian method of annex- 
ation, but his more recent observations 
showed him that the Abyssinians’ treat- 
ment of tribes once brought thoroughly 
to submission was commendable. In the 
first attacks the Abvasinians were cer- 
tainly very cruel, but later they restore! 
to the natives a larce proportion of their 
belongings and very nearly their original 
self-povermicnt, only a moderate tax 
being imposed. From the Somalis to the 
Boran he wae surprised to find the na- 
tives quite aa rich apparently as they 
wert before they came under Abyssinian 
rile, 

Leaving El] Dere, which is about equi- 
clistant ‘Eso miles) from Gerbera anil 
the Nile. the expedition marched through 





broken and very wooded country, 
abounding in elephants, and here the 
Somali iollowers gave much trouble. 
They were never satisfied unless the 
had over ten potinds of camel meat or 
nmtton a day each, and when food was 
scarce Dr, Smith had to be on the alert 
constantly to prevent them from poison- 
Ing transport annals or st shee 
But the Somulis were a such misetable 
thieves as most of the Indians, and their 
superb physical condition, swift-footed= 
ness, endurance, and intelligence were 
temarkable. Of the nine Gurkhas four 
Only Were pare: Diggiiods vest) FCI Weer 
among the best men in camp. But the 
others, with some of the Sikhs, continu- 
ally tried to hide if the march were long, 
and had to be hunted up. Twe who 
evaded the search parties were never 
heard of amain, | 

Ajter leaving Golf, the expeditian 
reached an altitude of over 5,000 feet in 
the Boran wie ream when suddenly the. 
caravan was brought to an abnupt ‘halt 
by a precipice that sheered off almost 
perpendicularly to a broad plain 1,700 
feet below, Five marches were occupied 
in crossing this piain, where Dr, Smiths 
olitained a specinien of a tiny gazelle 
which had been proved to be new ta sci- 
ice. 

On November 26th the valley of Lake 
Stephanie was entered, and hete the 
expedition endured much hardship by 
the burning of the camp and the short- 
ness of water, far the water of the lake 
was found to beso briny that it was une 
drinkable. Lake Rudolf was reached 
on December roth. The ctornmeriv: rich 
tribe of Rusia was found no pase aa to. 
exist, and no human. beings were sen 
until the river Nianam was 

A remarkable change in the ‘feitha was. 
now observed, Petween the Nianam and 
the Nile there was not only a completely 
different set of birds, but scurcely ary of 
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the manmuilia were the sare as had been 
found im the eastern section of the pour- 
ney. On Jannary 3d the Cmo River was 
left behind. Ir was now found that as 
the ‘expedition approached, the watives 
fla} to the bills and seemed inclined to 
fight. They appeared to be a branch ot 
the Turkana. One day a number of 
them attacked two of Dr, Smith's amel- 
men, and were only driven off by firing: 

but this. was the only case of attempted 
hostilities on the whole jonmey. 

After leaving the highlands and eross- 
ing at right angles the line of march of 
the late Captnin Wellby, the Magois were 
encountered. They have the heavy build 
and large features, with high check- 
hones, of the Soplanese, and, above-all, 
the Imes of waised tattoging om their 
cheeks. that is so typical of the people 
about the Nile, Dr. Sonith thinks it not 
unlikely that they are a branch of the 
Dinkas, wha, perhaps being driven from 
the Sobiat by the Neurs, put the desert 
between themselves and their persecu- 
tors. They sce to cure principally for 
small ted beads, and work them in gor- 
geous patterns on leather plaques, with 
which the warriors adorn their massive 
dead-dresses. 

The most conte’ of our fashionable 
young moet can never aspire to the height 
of collar wort by same of the Magois. 
Their collar of beads throws the chin 
high up in the air, and their locks are 
ies mp in a great chiffon, composed 
principally of chy covered with ostrich 
ieathers. Purnilel lines Gf rateed tuttac- 

on the chest anc abdomen, leopards’ 
glciins hung over the hack, and a bell hung 
on slenler cord around the -watst help to 
enrich the men’s apparel. They are the 
enly people Dr, Smith. has ever seen 
wearing a rebra’s tail suspended from 
the elhows. Many of the younger giris 
have rather attractive features and pretty 
fivures, “The worst burden they have to 
carry in life seems to be the countless 
necklaces of heads which epreadl over 


their bosoms to the waist, and the large 
bracelets and anklets of tvory, brass, and 
iron. “Their hair is shaved above. the 
ears and cut fairly close on the top of 
the head, 

Contrary to the advice of these natives 
the expedition set out inté the plain weat- 


ward, and here they. suffered much from 


the difficult ground and the scarcity of 
water, ond puntiy transport amines arid 









mitch valuable agepee were lost. After 
searching for a better route for er 
days ranch of the Mayois 

Reeuaines atin were encountered, aad 


Dr. Smith was surprised to find them 


eatin etn) indulging ti certain 
rites suppas 


northern extension of the Uganda high- 


lands om Febmiary 5th, the Akara were. 
met with, Many of these natives were 
ronltorists 


ogrionit as well as stock risers, 
anil had substantial wooden dwelli ines. 
Villages were passed which might easily 
have contained 1,500 inhabitants. Tr. 
Smith secured at this stage of the jour- 
ak the only specinens ever obtained of 

the spotted bushhuck, On March 2d 
Lockall was reached, and there Dr. Stith 





received a visit im «tite from King 


Aman, who commanded perhaps 25,000 
warnory. Fort Berkeley was reached on 
Mirch t4th last. As no steamers had 
come uP however, the followers of the 
expedition har to be sent lown to Mom- 
bosa after woiting a month But on 
May §th a gunbeat arrived and Dr. 
Smith and his collections were carried 
dewn to Cairo. That site was reached 
jist ten months alter the departure of 
the expedition froni the Somali enast. 

Dr. Doniidson South has not only 
thoroughly explored a large tract of 
Aftien, but he has ninde a most valuable 
scrics of surveys and some yery inter- 
bites collections. Dr, Smith has carne! 

very high position as an explorer of 
ie countries, and cleserves the 
Warmest praise of peopraphers: 








. 1 to be peculiar to the 
Hindu religion. "On reaching the most: 
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GEOGRAPHIC NOTES. 


THE DUKE GF ABRUZZL 
WHE Duke of the Abnazet will 


despatch from Christiania in. the 
spring a relief party to search for 
the thrée members of his North Polar ex- 
pedition who were Jost in Marth, 1900. 
These were Leeotenant Ouerin, a Nor- 








Lieut. Franco Querini:. 


Wepian engineer, and an Ttalian machinist. 
Captain Cagrii’s party set out from Tep 
lites Bay, 82° 4°, where the Stella Polore 
was blocked, March citth, aru during the 
first nine days advanced 43.5 miles, As 
the party was too mumerous tor rapid ad- 
vance, he determined at this point to send 
back the three men whom he jodged were 
least able to stand the strain of miarch- 


ing: it had been agreed when Cagni and 
the Duke separated that only those most 
enduring and competent should con- 
tinue with Cagni on the march, The 
three were started back in good spirits, 
goml health, and abundantly provided 
with provisions, but they were never 
heard from agam, Captain Cairni: be- 
lieves that they mist have fallen into a 
chasm and perished. Leiiers were leit 
it Teplite Bay with instructions forthe 
men to proceed to Cape Flora. FProvi- 
siont suihcient for twenty men for three 
years were also left with the letters and 
enough more for three men for four years 
at Cape Flora. 

The preliminary report of the expedi- 
tion recently published by the Duke of 
Abruzet in the Italian Millifere ¢ Moa- 
ring has added but fittl to the mocount 
aiteady given inthe NATIONAL GEO- 
GRAPHIC MAGAZINE (vol. xi, pp. 
41-413). The advance of agni is:cape- 
cially remarkable for the speed which his 
party was able to maintain, For days they 
averaged g.5 miles in twenty-four hours, 
1 phenomenal rate of advance over polar 
ice and snow. Latitude S6° 37° was 
reached] April 26th, No land was here in 
sight, nothing but ice in a state of thaw. 
Petermann’s Land, which Payer believed 
he saw, did not exist where he stated or 
Cagni would surely have seen it early in 
his journey, The same must be truc of 
King Oscar Land, 


TRANS-SIBERIAN. RAIL- 


WAY. 


MRK will be resumed ow the 
branch of the Trans-Sibenan 
railway irom Stretensk to 
Khobarovek. This route was abandoned 
for: amore direct line to the Pacific 
through Manchuria when Russia acquired 
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practical control over Manchuria after 
the Chino-Japan war. The disturbances 
in this province during the past sip 
have shown the Russian Government 
for a number of years the route aac 
Manchuria is lintle to be cut by bands of 
Chinese at any moment. Henve if there 
is to be regular railway service from St. 
Petersturg to the Pacific a safer route 
cmmst be pipes The smh rout 
which is a part of the original ol 
lows the leit hank of the Shika and Amur 
Rivers and thus keeps entirely in Ressian 
territory. It protects and is in turn pro- 
tected by the line of Russian steamers 
anil bares which regularly ply up and 
dowti the Shilka and Amur between 
Stretensk and Khaharovsk. 


NATIONAL GEOGRAPHIC 
SOCIETY LECTURES. 


SHE National Geoeraphic Society 
announces the following lectures: 
“The Explorations and Missions 


of the Francisetit Fathers in Mexico,” by: 


J]. Stanley-Brown, Friday, January 
“ The Routes for an Isthmian Canal,’ by 
Arthur P. Davis, Friday, Janwury 18th; 
“The Characteristics, Recetit Progress, 
and Present Condition of Mexico,” by 
Sefior Dr. Don Juan N. Navarro, Mext- 
can Consul-General at New York, Fri- 
February ist. These lectures are 
held in the Congregational Church, at 
eight pu. Technical meetings for the 
reading of papers and general discussion 
will also be held on the evenings of Jan- 
uary ith and 25th, The place of meet- 
ing “and suibijects will be announced later. 


SVEN HEDIN. 


T was feared that Sven Helin’ had 
jost-his life in the chaos throughout 
the Chinese Empire during the past 
summer. But he has reached his head- 
qimrters, Yangi-Roll, Central Asia, safe 


and sound, and is.as enthtisinstic and vivid 
in his deseriptiuns aa ever, He reports 
that be has passed the summer, unme- 
lested, in the vast Desert of Gob. 

Tt will be remembercil that Sven Hedin 
went to Central Asia in August, 1899, 
parposing. to stay, three years there verify- 

tng and co ‘he lorations he 
made in that region during sie Lae 
Peis narrative of those years, Paroug 
Asia, Has been publish in half a dozen 
langusees, and has made fim world- 
famous as one of the grevt explorers of 
history, comparable to Marco Polo, von 
Richtofen, and Livingston 

Dr. Hedin writes that he has definitely 
located the original hed of the mysterious 
and shift san Sega Lobnor, about the loca- 
tion of which gedetaphers Imve so long 
wronged:  Abeng the seth end of the 
lake Ofee ran the ancient carvan route 
from Central China westward, formerly 
thronged with camels carry sille to the 
markets of the west. | e banks of 
Lake Lobnor were found the moins of 
houses, temples, and earhiomerict evi: 
dently the remains of a city rich and pros 
es 2,000) VEArS ago. ene rivers in 
thal, region are very percepti mg 
up at their southern ends, Oe. Heke 
states, and ing bigger and bigger at 
the north. Te « concludes that the hydro- 
eraphical system is moving toward the 
ricert tacit, 








THE COAST OF PORTO 
RICO, 


HERE was no relaxation in the 
activity displayed, by the Linited 
States Coast and Geoletic Survey 
in its surveying operations in Porto Rico 
during the summer of 1908. _ During. the 
season thirty-six | ; | 
were occupied and one hundred aml 
io ne. Geographics! positions located, A 
ine was meastired and an azimuth 
jedi Large scale surveys were 
made of the approaches and surroundings 
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of Guanica Bay and Mayagiez, and o 


emall scale survey of Sgn portion of the 
main mountain range visible frem the 
south coast, The difficulties of the work 
may be imagined when it is stated that for 
saveral hours eich day, for nearly three 
months ond 


o half, it wis necessary for 
ographer and his aids to: work in 
water almost waist deen, 





THE CENSUS: OF INDIA. 


ELE. third general census of [nda 

will be taken ou the night of March 

rst. Ten vears ogo the population 
of India. was about 287,000,000, but this 
tensus will probably show not more than 
300,000,000, as the mivapes of famine and 
cholera during the past decade have been 
great. In other words, the increase of 
population in India during 18g 1— Igat 1s 
estimated at about the same as the increase 
in the United States during the same 
period, though the latter bad less than 
one-fourth as large a population as the 
former. The immensity of the task in- 
volved In coun the people of India, 
one-fifth the population of the world, may 
he grasped hy comparison with the hn- 
mense work of taking a census of the 
United States, Nearly aumillion men anil 
hevs will be emploved as entimeralors, 
clerks, ete. The well-known - suspicion 
am) reluctance of the Indian people to 
answer the questions of the census taker 
are gradually wearing away, mod: the 
Indian Government confident y psa for 
good results from the census of igor. 





LAKE TANGANYIKA. 


YONVINCING evidence of the 
shrinking up of Lake Tanganyika 

Wak presented ina paper recently 
read in Prussels by Captain Hleeq. The 
post of Rarema was built twenty years 
ago on the shores of the lake, but when 
Captain Heeq last visited the place, a few 


THe Nationat Geroorapnic M. 
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tonths apo, the waters had so reeecdel 
that the post was fourteen miles distant 
from the Jake. The slave-trade in the 
vicimty of Lake Kive is dead, Diirneatic 
slavery, however, Captain Heeq states, 
still continues, but will soon disappear, 


A REPUBLIC IN MAN- 
CHURIA. 


FLOURISHING Kittle requblic 
Ae Manchuria, it is asserted, has 


heen discovered by the Rassias. 
It lite along the upper reaches of the 
Sungari River, below Kirin, which is on 
the line of railway from Onon to. Por 
Arthur. The Government, according to 
report, is properly organized with a Presi- 
dent, Courts of Justice, Trade Guilds, tax 
collectors, and other offivers of a State. Tt 
sitpparts small army, which last sumtiier 
joined the Chinese forces to oppose the 
Rissian advance, and fought with auc: 
valor, Probably the Republic was fonnd- 
ed seventy vears ago, [t now numbers 
about 1oojo00 and, oddly enough, lias al- 
ways. heen favored by the Imperial Gor- 
errmrHerit, 


ORGANIZATION OF 


FRENCH CONGO, 


| py at recent decree of the French 
bovernient a new admimnistra~ 
2 tive province has been formed m 
North Central Africa, entitled “ Territoive 
Milituire des pays ect protecterats du 
Tehad.” It inciudes the basins of the 
Kemo, a tobutary of the Changi, ard of 
the Shari, and also Wadai, Bagirmi, and 
Kanem, which by the Ang gio-French 
Agreement of 1899 were ened in the 
French sphore of influence. The object of - 
this organization is to enable France to 
ecase sending military expeditions to this 
region, AT the: soldiers henceforth of this 
province will be natives, officercd, of 
comrec, by Frenchmen, 
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THE FORESTS OF THE 
PHILIPPINES. 


| 4HE Philippine Bureau of Forestry 

§ has submitted its first report on 

. the forest wealth of the Philip- 
fine Letencds. | 

The Bureay was organized bw order 
ofthe Military Governor, April 14, 1900, 
fo ascertain the condition of the forests 
ani the pemylaricns adopted by the Span- 
uirile for their preservation, 

lt is estimated that from one-fourth to 
one-half the area of the Philippine Ist- 
ands, or from twenty to forty million 
acres, ate public forest lands. In the ist- 
ands of Mimdoro and Paragua at least 
5,000,000 acres of virgin forests are 
owned by the State. . 

The island of Mindanao with an area 
of 20,000,000 actes, is almost entirely cov- 
ered with timber, Ever in the province 
ot Cagayan, Luzon, there are more than 
two million actes of forests. In some of 
the southern islands magnificent tracts 
fire standing with from fo,000 to 20,000 
cubic feet an acre of splendid timber, 
The trees tower to a height of one hun 
dred and fity feet, often shooting up 
sixty teet without.a single branch and of 
a diameter of four foet. | 

Captain Ahern, Director of the Bureau, 
believes that there are as many as five 
hundred species of trees in the archipel- 
ago. No pure forest of any one species 
exists, Rarely do more than three of four 
trees of one varicty grow together, Many 
varieties of valuable gum, mmubber, ani! 
gutta-percha trees are found: also seven- 
teen dvewoods and the ylang vlang from 
whose blossoms so many perfumes are 
thade. } . 

It is stated the regulations adapted by 
the Spanish for the preservation of the 
iorests. of the Philippines were in line 
with the most advanced forestry legisla- 
tou of Europe. Bist these rules were not 
enforced. The men licensed to cut, hewed 
indiscriminately: with the result that the 
most valuable rubber, gutta-percha, and 
ylang ylang trees were used for firewood. 
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The old regulations have been rewised bv 
Captain Ahern. Limbermen are now 
licensed to cut only certain species. 


SOUTH POLAR EXPLORA- 
TION, 


iTS atrrangenients for the British 
ind Gemwn South Polar Expe 
B ‘ditions which sail from Europe 


in. August, 190T, are neirly completed, [t 
is experted that the English boat, the 
Disrovery, will be launched in March at 


Dundee, She is a good strony boat, brllt 


on different lines trom the Fram, for the 
latter was planned to resist, or cuther o- 
cape, tremendous ice-preasure, while the 
Discowiry was modelled to withstand the 


aittichs of a boisterous sean. The German 


boat, building at Kiel, is entaller mid 
lighter than the Discooery and follows 
somewhat the lines of the fro, 

The two ships sail from Eerope to- 
gether. The official statement of 4 their 
Man ot co-operation is as follows: 

“ When they reach the far South they 






plan of work for each. The Antarcti 





regions haye been divided into four quad- 
tants. First, the Victoria quadrant, 
which extends from oo degrees east to 
(So degrees, and includes Victoria Land; 
seconr], the Ross quadrant, from to de- 
grees to Go deprees west, south of the 
Pacitic Ocean; third, the Weddell quad- 
rant, fron Go degrees west to o cleeree 
(Greenwich meridian), the Weddell Sea: 
and fourth, the Enderby quadrant, from 
Oo degree to oo deprees: cast, which 
includes Enderby Land. Two quadratita 
have been assigned for exploration and 
research to each expedition, the British 
taking the Victoria and Ross, aud the Ger- 
man the Weddell and Etiderby.” 

Hoth expeditions hope to be alle to 
spend tiree years in the work. Captain 
Drygalaki, the famed explorer.of Green- 
dand, leads the German party, while Cap- 
tain Scott of the British Navy, young, 
meruy, and level-headed, directs the Eng- 
ish, 
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THE PRINCIPLES UNDEK- 
LYING THE SURVEY OF 
THE BOTTOM OF THE 
QCEAN FOR AN  ALL- 
AMERICAN TRANS- 
PACIFIC CABLE TO THE 
PHILIPPINES AND THE 
ORIENT. 





large change of elevation will be dis- 
closed anil allowed far in the laying of 
the calle; and the problem therefore is 
to determine the intervals at which deep- 
sea soundings should be taken in order 
that important mountain systems ma 
not cscape detection and subsequent 
The ane? consists of two main parts: 
first, direct lines of soundings spaced cat 
alternate intervals of ten and two miles 
passing between the sticcessive landing 
stations at Honolulu, Midway, Guam 


1 
r] 


and Luzon, and also between Guam and 


Yokohama in Japan; and secondly, of 
aca stations, pala 4 miles apart. at 
the turning points of @ rigzag route pass- 
ing back and forth to equal distances on 
each side of the direct lines of soundings. 

The direct lines weré min in passing 
to the westward from Califorma to the 
Orient, and they give the general con- 
tour of the bottom. The zigzag lines 
were rin in returning to the eastward 
for the purpose of giving breadth and 

figuration to the forms indicated as a 
result of the depths measured along the 
direct lines, This distribution of sourd- 
ings was adopted asa result of a theo- 
retical investigation giving the equation 
to the curve which, by revolution around 
a vertical axis, would generate the sur- 


4 ELE object of such a survey. is 50 
to develop the mountain systems of 
- the bottem of the ocean that every 
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face of at isolated subriarine peak in 
which the crushing strength at any cross- 
section is equal to the combined weight 
of the formation above that section ani 

of the superinciimbent body of water. 
‘Taking the origin of co-ordinates at 
the apex of the penk, and the axes of y 
and « to be vertical and horizontal re- 
spectively, the equation to the generat- 
ing curve would be y = ; + log x, 
m which « represents the coefficient of 
crushing strength of the materiale com- 
the aver- 


posing the ertist of the earth, 6 
age density of these materials, and @ the 
density of seawater. The shape of the 
formation thos described resembles the 
farm wf the Eiffel Tower, but is much flat- 
ter in proportion to its height 

From the investigation of its proper- 
ties it appears that the radius which a 
prominent ordgraphie feature can have at 
the sea-bottom: may be stated to be ten 
miles, An interval of ten miles couples 
with an interval of two miles is: the very 
Jorigest that would be sufficient for gen- 
etal development, but these intervals are 
small enough to prove with certainty the 
existence or absence of any formation 
Tising close to the surface of the deep sea. 

Of all the possible ways in which a 
ten-mile interval could lie with reference 
to a submerged peak, that which would 
be most advantageous for a prompt dis 
covery is the condition in which one.end 
of the interval is at the bottom of the 
slope and the other near the apex,-and 
that which would be least advantageous: 
is the condition in which the interval ts 
bisected by the position of the apex. In 
the latter case there would be aearly 
equal sourdings at both ends, but the 
soundinzs at the ends of the adjacent 
two-mile intervals would immediately 
disclose the copes. | 

E,W. LITTEEHALES. 














PERSONALLY CONDUCTED 
TOURIST PARTIES TO 


Leave BOSTON every Toeday 


Leave CHICAGO evory Wodsemday Comfortable and Inexpensive 


Leave ST. DOUTS every Wedoroday 




















~ELECT PARTIES leave Boston every Tuesday via Ningara Fats 
and Chicago, joining at Denver a similar party, which leaves St. 
Louis every Wednesday. From Denver the route i over the Seenic 
Denver and Rio Grande Railway, and through Salt Lake City. | 


Pullman ‘Tourist Sleeping Cars of y new patternare used. ‘They are tho Tapeh) com- 
fortuble and ex wLtal iaitely eS htted with double windows, hi buf! ick ocete, carpets, | 
specious toiler-rooms, and the saine chiructer of be tding foondin Palace Cats. They | 
are well heated ond by rilignely Eghted with Pintech pas, Outside they are of the requ- 
lation Pullman color, with wide weatiboles of steel and beveled plate plass, Beautifully 
tustrated books on Cc alifornia and Colorade, with mao, triin schedules and com- 
plete information can be had from any of the fillowing Huriington Route agente: | 


E. }, SWORDS WW, J. O'MEAEA H. E. HELLER | 
270 Broadway HM) Woshington Sereet hi Chestnut Street 
NEW YORE CITy HOSsTON. MARS, FRILADELPHIA, PA. 
Fr, E. BELL & 0. HACER MAN i. & DELAPLAINE 
Zi) Clare Street TOT Park Building Broadway aod Oliee Streets 


CHICAGO, ILL PITTSBURG, PA. a7, LOUTE, MiG. 








California 


Of course you expect to go there this Spring. Let me whisper something 
im your ear Be sure that the return portion of your ticket reads via the 


Northern Pacific-Shasta Route 


Then you will see the prandest mountain scenery m the United States, 
including Mt. Hood and Mt. Rainier, each more than 14,000 feet 
hiwh, Mt. St. Helens, Mt. Adams, and others. You will also be 
privileged to make side trips inte the Kootenai Country, where such 
wonderful new gold ciscoveries have been made, and to Yellowstone 
Park, the wonderland not only of the United States, but of the World. 
Close railroad connections made in Union Station, Portland, for 
Puget Sound cities and the cast, via Northern Pacific, 


CHAS. 8S. FEE 


Genera) Passenger Agent, St. Paul, Minn. 


THE CHICAGO, MILWAUKEE 
AND ST. PAUL RAILWAY 2&&Ns 


Electric Lighted and Steam Heated Vestibuled Trains boiween Chicago, Milwaukee, St. 
Paul and Minneapolis: ijaily. 


Through Parlor Cars on day iroine bitween Chicago, St. Paul and Minneapolis. 


Electric Lighted urd cam Heated Vestibaled Trains beiween Chicago ond Omaha and 
Sioux City ila 


belay: by is. the. ing ae F: fee Reclining (halr Cara and Couches: between Chicago and 





Ouly two houre from Chicago to Milwaukee, Seven fast trains cock way, daily, with Parlor 
Car Service 


Solid Trains beieren Chicago anil principal points in Northern Wisconsin and the Peninsula 
of Michigan 


thre Trulies writs Pulare Slecning Care, Free Reclining Chatr Cuore ant Conches beiween 
Chicago wd pote in lovwa, Minnesota, Southern and Cettral Dakota. 


The finest Dining Care in the Wirkd, 
lic best Sleaping Cars, Electric Reading Lampe in Bertha, 


Phe teat and latest typ: of private Compartment Cars, Free Reclitting Chair Cars, and buffet 
Library Smoking Cars. 


Everything First-class. First-class People patrvnion First-class Lines, 
Ticket Agents everywhere scll tickers over the Chicagy, Milwaukee ond St. Pan! Ry. 


GEO. H. HEAFFORD 


General Passenger Agrit. Chicaga, fl 





Chesapeake Bz Ohio Ry. 


“HE F.F.V. CIM PRED jo cea af Che Gere caine hagled weer any clwap track in Agere. na welid 
hatarecen fica one wa Vek. the a ake sin Wanhingin theme aver itie Pooeeylanid: patti. Tr [iis 
VED MMM COVA an | ny t inn iL i bier wfinaeig-caer meric fem mer in perio it rt ham on) pqeal, Ti 


PLE tA eee LCs Lek Lae ie the Aerial fie Ea oid eatin Tt ailihs beaten Qeeoren Serpe aed Lin Ue aeieer tele are cin 
parte in et thiamine ate coslerr ere rile, tel Bh hell eaitte are Tee i) Te eee eee. vie 
hae (6 ae eared le am ieee a Weretithe prabri 

Cai ord ag ri sl ile lebftwl: thie i a ah The ee Ve ih far te m@ Riser walle: Lie nein aie iui 
jira erptigeth Ter bl yeah Were bo the very fee, il te Ee early epring Peery wa4riney af grec Kini ia the 
Tl dae ot cee “bert aon, while: the inn a! mM Ghai hake ot ail dee range dnote bresan tis eco het 

These focre aha aid be borne dy ove by the traveler betwesn dhe Bosat are the Vest 


H.W. FULLER, Gen’) Pass, Agent, Washington, D.C 


——_—_—_—_— 


The Fastest and Finest Train in the West... . 


ee The he Overland Limited 


UTAH ase CALIFORNIA. 


FAOM 16 TO 20 HOURS 
SAVED BY USING 


“THE OVERLAND ROUTE.” 


Double Drawing-Room Pullman Sleepers. 
Free Reclining Chair Cars. 

Pullman Dining Cars. 

Buffet Smoking and Library Cars. 











Sand for Descriptive Pamphiet “ 49-96," E. L. LOMAX, 
Folders ond other Advertiaing Mattar. Goverc! Passenger and Picker! Agent, 
(Meation this poblicaliem.| OMAHA, NEB 


FOUR SUCCESSFUL NOVELS 


THE ARCHBISHOP and THE LADY 
By MRS. SCHUYLER CROWNINSHIELD 


NOVEL of modern soclety which only a writer of very wide and very 

exceptional social Gx PETience could have written. The scene is tal in 
France in an old chiteau, but the characters are cosmopolitan and 
hero isan American. The course of the stury tabocs the rander through inany 
startling experiences and he con never tell how it willend. Sactal romance 
and life are depicted In so thorough a manner that the reader lives-through the 
action of the story with a sort of bretthiless interest of actual participation. 

Cloth, lime, Sle x Fi, $1.50, 


APRIL’S SOWING 
By GERTRUDE HALL 
A YOUNG love story tuned to. a. note of ight ee that the author has 
: never struck before. Miss Hall is known os a poet anda teller of tales, 
but in this novel she reveals new gifts that will bring: her oe 
appreciation. Phe tit: is taken from a stanza ln Browning's: * 
Passes,"" std the lines reve!) something of the character of the story. 
Llusiraied, Claith, lame, 542 7h, $1.50. 


THE DARLINGTONS 
By ELMORE ELLIOTT PEAKE 


| ROVEL of Americon Ife in the middle West. [t deals with the fortune 
of the Darlington family, whose menbers are the satiol lnaders of their 
section. The tuttier is president of, Lipcagh ch the daughter, the herine, 
ceeists In tis management, ond the son is a dipsomininc, The hero |e o 
Methodist minister ot liberal views. The whole story (4 typicilly American, 
Cloth, amo, 5)j 27h. 81,56. 


THE CIRCULAR STUDY 
hy ANNA KATHARINE GREEN (ROHLFS) 
DIGANTIFIED) detective-story of New Tork City, quite out of the ordinat 
in conception atid teeiiment. The mystery = Solwed in thee {iret hal 
of t)e story, thanks to the efforts of the well-known detective, Coryce, 
but po ane will step reading here. The explanation of the motives and the 


moc OP the events wiih hed up to the tragedy will hold one to the wery ena. 
Cloth, lime, S4,27%, $1.25. 


McClure, Phillips & Co. 


141-135 EAST 25th STREET, NEW YORK 








EOPLE like to read about the great and wonderful country of the 
‘Southwest; of its-quaint and curious tewns, its ancient civili- 
zations, its natural marvels They Hike to get accurate infor 

mation about California and the Pacific Coast. This is because 

most pecple want some day to see these things for themselves, 





Acharming Yoo covering thent facie (4 lesued trp the 
Passenger Department 
of Tie 
Southern Pacific Railway 


ant eill be sent jo any ane, posipald, oon recelpt of 
Tes Cenis 


THE BOOK IS ENTITLED 


“Through Storyland 
to Sunset Seas” 


AND IS A WONDERFULLY HANDSOME VOLUME OF 
205 PAGES, WITH 160 ILLUSTRATIONS. 

The paper used is FINE PLATE PAPER, and every typo- 
graphical detail 15 artistic. It isa story of what four people saw on 
just such @ trip as you would like to make. 


You tan get a copy by writing to 
&. F. B. MORSE 
OCeneral Paaenger Ageat 
Sfeuthire Pariiic 
Naw Orleans 
Bnd sending 10 cette ty delroy postage 


SHORTEST LINE 
st. Paul and Minneapolis 


CHICAGO 
“ GREAT 
WESTERN ~~ 









Fat; Sa, Oe ee ep ce (dete aap te peer Weer ag. ee ete tH 


F. H. LORD - Genera! oro as and Ticket tee = CHICAGO 


Seasonable Goods for 
Personal Comfort 


1471: are showing hosts of things for personal 

and household uses especially designed to 
render the present season: comfortable and: enjoy- 
able. “A full line of necessary articles for personal 
comfort and wse and a complete assortment of 
athletic-and sporting goods for indoor and out- 
door pleasure. 


WOODWARD & LOTHROP 
WASHINGTON, D. C. 


